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QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


DPP – (1) ОМС 
1. Formulate neutral 18-electron complexes of chromium which contain only cyclopentadienyl, carbonyl, 
and nitrosyl ligands. 
(а) (Cp)5 Cr (NO) (CO) (b) CpCr (NO) (СО)? 
(c) Cp (Cr) (NO)) CO (d) Cp Cr (NO) (СО) 
2. Which of the following complex does not follow 18e rule: 
(а) [Fe (CO4F.- (b) [(m? —C5H5)9 CO]* 
(c) [Ir (pph3)? COCI] (d) 1013 — C5H5) (n? - C5H5) Fe (CO)] 
3. Consider the 18e rule as a guide determine the unknown quantity in the following complex which is 
4d series: 
(a) Fe (b) Ru (c) Rh (d) Tc 
4. In the following complex what will be the missing ligand which will cyclic, planar conjugated 
hydrocarbon? 
? 
P... | 
= Wu 
р, Мо-С=С-Н 
Р 
(a) Cyelopentadiene (Б) tropylium ion (c) Cyclobutadiene (d) Cyclohexane. 
D In this complex [Cpa W (CO)p] if it follow 18e that what two type of hapticity of Cp is prsent. 
(a) 5,5 (b) 3,3 (c) 3,5 (d) 1,5 
6. Which of the following complex follows 18e rule? 
(a) Cp Fe (СО); (b) Cp Mo (CO)3 (с) Ср2 Со (с) Ср2 Ки 
7. What will be the oxidation state of W in the given complex of (Мез СО)» W (ССМез). 
(a) +6 (b) +5 (c) +4 (d) +3 
8. Considering 18e rule, the value of Z in this complex [12 Cp (CO); Fe (Ph -C = C - H)/4 
(a) +1 (b) -1 (c) +2 (d) -2 
9. In complex W (СО), (МО) which value of n and m will follow 1809, 
(a) n=0,m=4 (b) m=0,n=6 
(c) nzmz0,nz3,mz2 (d) all of these. 
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DPP-(1) OMC 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


In complex (CgHg) Cr (Co)4 follows 18 e® rule then haptacity of CgHg will be. 


(a) 5 (b) 6 (с) 4 (d) 8 

Identify the first row trantition metal for the following 1809 species. 

(а) [М (CO)5 (PPh3)] (b) [HM (CO)s] 

(с) [m^ — CgHg) M (CO)3] (d) [> - C5H5) М (CO)3) 

Which of the following complexes shows 17е9 species. 

(a) Mn (CO)5 (b) Co Cl (СО)4 (с) [Mn (CO)s] (d) Cr (CO)g 

What is the oxidation state of molybdenum in ССО — tropylium) Mo (CO)3]*. 

(a) +2 (b) +1 (с) 0 (d) -1 

Which of the following complex is in which organic ligand is having only bond with metal? 

(а) W(CH3)g (b) КІРІСІ (CoH4)] (c) (n? - C5H5) Fe (d) (n? - C6H6)2 Ru 


In this complex [M (СО)7Г, which follows 18e rule. Find what the unknown transition metal M. 


(a) V (b) Cr (c) Mn (d) Fe 


iu 
Qnem, 


PPh 


+ 


; follows: 


The complex 
(a) 18 eO rule & stable (b) 16 eO rule & unstable 

(c) 18 eO rule & thermodynamically unstable (4) 16 e rule & stable 

Using the 18 еӨ tule, predict the value of n & m of the 3d-metal of the following complex. 


[m9 — Сне) ССО) ] 


(а) 2,4 (b) 1,3 (c) 3, 5 (d) 1, 4 
Among the following, the unstable carbonyl species is: 
(a) [Mn(CO)sCI] (b) [Mn(CO)sT (c) [Mn(CO)5]* (d) [Mn(CO)s] 


An organometallic compound amongest the following is: 
(a) Ferrocene (b) CaC5 (c) tetraethyl lead (d) All of these 


The sandwich complex (n? - Cp)CoC,,H, is an 18 ee species where ‘п’ is 
(a) 6 (b) 4 (с) 3 (d) 5 
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ANSWER KEY 
1. (b) 11.(c) 
2. (c) 12.(a) 
3. (b) 13.(c) 
4. (b) 14.(a) 
5. (c) 15.(a) 
6. (d) 16.(d) 
7. (a) 17.(b) 
8. (a) 18.(d) 
9. (d) 19.(a) 
10.(c) 20.(b) 
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DPP-(1) OMC 


HINTS & SOLUTION 


Sol. Cr- 6e® 

Cp- 5е9 

NO = 3е9 

(CO)9= 

if there is no mention of structure of NO then we consider it linear in which it donate 3e. 
Correct option is (b) 

Sol. [Fe (CO)4]?-= 8 + 8 + 2 = 18е 

[(1? = С5Н5)2 CO]*- 10+ 9-1 = 18е 

Ur (pph3)) COCI=9+44+2+1= 16e® 

[13 — C5H5) (n? - C5H5) Ее (CO)] 23 +5 +8 +2 = 18e® 
Option (c) does not follow 18e® rule. 


501. 6+1+1+2 1 + М= 18е 


10+ М = 18е 
М = 8е 
Ru option (b) is correct. 
Sol. Mo = бед 
C = де? 
Р: 
Н-С-С-> 


We add 7e® which make it 18е 


So, 7e will be tropylium ion. 
Correct option is (b). 


$01. +6+4 =18e9 
n= 18 – 10 
= geO 


So, 7 will 3 and 5 
Option (c) is correct. 


Sol. Cp Fe (CO)5- 5 +8 +4 = 17е 
CpMo (CO) = 5 +6 + 6= 17e® 
Cp Co = 10+ 9 = 19е 


Cp; Ru = 10+ 8 = 18е 


Correct option is (а). 
Sol. 
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DPP-(1) OMC 


10. 


11. 


Me 


Me 

! = 7 
Ме-С-О W=C-C—Me 

Me 3 Me 


Canbyne formal charge = — 3 

(Мез СО)» formal charge = — 3 
C=M+L 
O=M-3-3 

=M-6 

M=+6 
W=+6 

Option (a) is correct. 


601.12 Cp (CO), Fe (Ph -C=C-H)4 


52448424 Z2 18е 
19e9 + 7 = 18е 

Z = 18 19е9 

=—1е® 


Ө is more so we substract 1e then + 1 will be charge. 


So in this complex le 
Option (a) is correct. 
Sol. (a) n = 0 W(CO)g (NO)q = W (NO) 
= W (NO)4 
=6+12 
= 18е 
(b) m=0 W(CO), (NO), = W (CO)n 
= W (СО 


=6+ 12 = 18е 
(с) nzmz0 М(СО)з (NO) =6+6+6 


= 18е9 
All Option are correct. 
Sol. n-(C6Hg) +6+8 


4+14=18e9 
So, haptacity is n4 
option (c) is correct. 


Sol.(a)|M (CO), РРЬз |7 


3CO-6 
PPh, =2 
le? = 
9 


9еӨ for М, So metal is СО 
(b) [НМ (CO)s] 
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DPP-(1) OMC 


12. 


13. 


14. 


15. 


5СО-10 
_i 
11 
7еӨ for M, So metal is Mn 
(c) 1014 — CgHg) M (CO)3] 


3СО-6 
4 
ИР — C,H, 710 


8e for M So metal is Fe 

(d) [@1? - C5H5) М (CO)3]5 
3CO=6 
т – (С.Н.) = 5 
1 


М-М = — 
12 


беӨ for М, So metal is Cr 
So, option (c) is correct. 


Sol.In the tromoleptic carbonyle complexes metal having odd no. of electrons does not followed 18е9 


rule. 

Mn (СО)5= 7 + 10 = 17е 

Co Cl (CO)4= 9 + 8 +1 = 18е 
[Mn (CO)>}-=7 + 10+ 1 = 18e9 
Co (CO)g- 6 + 12 = 18е 


Correct option is (а). 
Sol. C=M+L 


1=Мо+0+1 
1 = Мо +1 
Mo=1-1=0. 


Sol.CH3is the only o donor ligand. 
While C2H4, C5H5, C6Hs are л-ассеріог ligands. 


Option (a) is correct. 


Sol. [M (CO)7]* = 18e 
M + 14-1 = 18е 
М + 13 = 18е 
М = 18-13 
= 5е® 


The unknown metal is vanadium 


Correct option is (a) 
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DPP-(1) OMC 


16. 


17. 


18. 


19. 


20. 


Sol. 


Ps 
< Т. 
Р 


Ph, 


+ 


=8+2+2+2+3—1= 16 e and it is stable 
So, correct option is (d) 


Sol. [n СН) Cr CO] 


=1х6+6+2х 3 
=6+6+6 


= 18е 1 

Correct option is (b) 

Sol. (a) [Mn(CO)5Cl] = 7 + 10—1 = 16 c9 
(b) [Mn(CO)5]- 2 7 +10 + 1=18 e® 

(c) [Mn(CO)s]* = 7 + 10-1 = 16 e 


(d) [Mn(CO)5] = 7 + 10 = 17 e9 


© © 


Because it is 17 е” species which is unstable. 16 and 18 e* species are stable. 


Correct option is (d) 
Sol. (а) 


— 2- 
(а) ge Ы) ССС] (о) (CH), Pb 


t са 

© 

All of the above һауе М-С bond present. So it is consider as organometallic compound. 
Sol. (n? — Cp)CoC,H, 

=5х1+9+4 

= 18 е9 

n=4 

(n> — Cp) Co(C4H4) 


Correct option is (b) 
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ОРР- (2) ОМС 


In complex (1? — С.Ме,) IrMe, (dmso), oxidation state of Ir is— 


(a) V (b) III 


Calculate oxidation state and electron count of the following complex 


Y 


SAP 


(2) NTO 


(1) 


(a) + 2, 16e9 (b) + 1, 18e9 


(с) I 


(c) + 2, 18e9 


(d) IV 


(d) + 1, 16e9 


Predict the oxidation state and unknown quantity of the following complex: 


(a) +2, Ru (b) + 4, Pd 


Which of the following complex does not satisfy the 18e? rule? 


(а) (ар С.Н.) Ru (CI) (CO) (PPh,)] 
(c) [IrCl, (PPh,), (AsPh,)]® 


(a) – 3 (b) +3 
Nickilocene is stable in 

(a) Monocationic form 

(c) Dianionic form 


(c) +4, Pt 


(d) + 2, Pt 


(b) [W (CO), (SiMe,) (СІ) (NCMe,),] 
(d) [Os (№ Br, (PMe,) (ММе,)|9 
Considering 18e? rule, the value of Z in this complex [Co (CO),]* will be. 


(c) +2 


(b) Dicationic form 
(d) Monoanionic form 


Calculate the value of n if the complex follows 18e? rule. 


[Mn Br (CS) ] 
(a) 3 (b) 5 
Select the preffered metal among these? 


? .3 


(a) Mo, Ru, Ir, Ni (b) Ru, Mo, Ir, Ni 
The highest oxidation state metal 1s. 


(c) 2 
Ф 


(с) Ir, Мо, Ni, Ru 


(4) 
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(d) -1 


(d) 4 


(d) Ni, Ir, Mo, Ru 


DPP-(2) OMC 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


(а) Cr (n$— CHO, (b) Mn (CO), Br (c) Na, [Fe(CO),] (d) К [Mn (CO), Br] 
The stable Cyclopentadienyl complex. 
(a) Be (Cp), (b) Be (п? - Cp) (т? - Cp) 
(c) [Be (n! — Ср) (п? — Cp)] (d) [Be (n! — Ср) (п? — Cp)] 
The value of x in Fe3(CO)x is: 
(a) 8 (b)9 
(c)10 (d)12 
[М (СО), |2 follows 18e? rule then what will be value of M, X and Z 
M X Z 
(a) Ti 6 1 
(b) V 6 1 
(c) Co 4 2 
(d) Mo 5 1 
What are oxidation states of metal ion following complexes? 
(I) Расі, (II) Pd (PPh,), (c) Pd (OAc), (d) ArPdBr (Ar = Aryl) 
(а) 2, 4, 2, 2 (b) 2, 0, 2, 1 (c) 2, 0, 2, 2 (d) 0, 0, 0, 2 


Which of the following complexes show easy oxidation? 
(a) (12-С;Н),Ее (b) (т? – С,Н,), Ки (с) (т? -C:Hj, Со (d) [r? - С;Н,), Co]* 
Predict the value of X and Oxidation state of the following complex. 


% 
Mo—(H)x 
© 
(а) 3, +6 (b) 3, +2 (c) 2, - 2 (d) 2,+6 
The hapticity of nitrosyl [Mo(! аПу1) (т? ally), NO] is: 
(a) 1 (b) 2 (c) 3 (d) 0 


To satisfy the 18 e? rule in the complex [Cycloheptatriene,Mo(CO),], the hapticity of the 
coordinated Cycloheptatriene ligand must be: 


(a) 6 (b) 5 (c) 4 (d) 2 
Oxidation number of Fe in [Fe(NO)(CN),]* is: 

(a) 1 (b) 2 (с) 3 (d) 0 
Which of the following is not an organometallic compound. 

(a) Ethyl magnesium bromide (b) Tetraethyl lead 

(c) Sodium ethoxide (d) Trimethyl aluminium 


Which second row transition metal is present in the following compound: 
(1? — С.Н.) (Cis-n* - CHOM(PMe,)(H) 
(a) Zr (b) Nb (c) Mo (d) Ru 
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ANSWER KEY 

1. (b) 11. (d) 
2. (с) 12. (b) 
3. (с) 13. (c) 

14. (c) 
4. (d) 15. (a) 
5. (a) 16. (a) 
6. (b) 17. (a) 
7. (b) 18. (b) 
8. (а) 19.(c) 
9 (b) 20.(c) 
10.(d) 
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DPP-(2) OMC 


HINTS & SOLUTION 


1. Sol. C=M+L 


formal charge of Me = – 1 
formal charge of (n> - Cs Mes) = – 1 


C=M+L 
Oz2Ir-3 
Ir=+3 


Correct option is (b) 
Sol. Oxidation state: 
1. NO (Linear) + 1 C=M+L 
2. NO (bent) = – 1 О = 
(n° - С5Н5) = – 1 = Мо-2 
(n? - СЗН5) -- 1 Mo 242 
Electron count: 
n? — С5Н5 = 5е9 
n? — C3H5 = зе 
NO (Linear) = зеӨ 
NO (bent) = 1e® 
Мо = 
Correct option is (с) 


Sol. Oxidation state electron count 


C = Charge 
M = Oxidation state 
L = formal charge of ligand. 


Cl=-1 CI = 1е9 
CF3 = CF3 = 
C=M+L x + 8 = 18е9 
О-М-4 х-18-8 
= 410 
Pt = 410 
Option (c) is correct. 
Sol. (a) 
| \ 5: 
ge 
° © =5+8+2+2+1=18е 
i CI—Ru— PPh, 2€ 777 7 
CO 249 
ты СО x9 © 
EIS 69 = © 
ы =6+2+2+2+2+2+1+1= 18е 
MeSi^ |N 
© СО 2е 
1е = 
(м-с-ме), 
© 
(b) 4е 
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DPP-(2) OMC 


А © 
е 
| c =9+1+1+1+1+2+2+1=18е 
РРһ,-- 
2е 3 T le 
СІ 
(Ө PPh; As NS 
(c) РІН d) 
(d) 
3e 9 
„© le 
Me, || В 


=8+3+2+2+1+1 = 17е9: 
Option (4) does not follow 18e rule. 


Sol. [Со (СО)3]2= 18e9 


9+6+Z= 18е9 
15+Z=18e9 
Z = 18e9 — 15е 
= 3e9 


in this complex we add 3e so the value of Z is — 3. 
Option (a) is correct. 


Sol. [Cp2 Ni] — ІСрә №]2+ 
10 + 10 = 20е 10+ 10—2 = 18е 


So in dicationic form it will obey 1516, 
Correct option is (b) 


Sol. CS Just like CO = 2e donar 
[Mn Br (CS),] = 18e® 
7+14+2n= 18е9 


8 +2п = 18е 
2п = 18 – 8 
2n = 10e2 

узе 
п = /2 
п = 5е9 


So, Correct option is (b) 
Sol.(a) 6 + 7 = 13 + 6 = Mo 
(b) 5+5 = 10 + 8 = Ru 

(c) 5+4=9+9 = г 

(d) 5+3=8 + 10 = № 
Correct option is (a) 


Sol. Cr (nf — СбНб)2 = Cr + 02 Cr =0 
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DPP-(2) OMC 


10. 


11. 
12. 


13. 


14. 


15. 


Mn (СО)5 Вг= Мп + 0 – 1 = Мп = + 1 

Na» [Fe (CO)4]- Fe +0 = – 2 = Fe = – 2 

К+ [Мп (СО)5 ВП” = Мп+0-1=- 1, Мп= - 1+1=0 
801. (а) Be (Cp) = 2 + 10 = 12е 

(b) Ве (n2 - Ср) (n? - Ср) 22 4 2 + 3 = 7e9 
(c) [Ве (n! - Cp (3 - Ср] 22 + 1 + 3 = бед 
(d) [Ве (n! - Ср) (п> - Cp] = 2+ 1 + 5 = 8e9 
Option (d) is correct. 

Sol. (d)12 

Sol. [М (CO)x]Z- 

[У (CO) 


54+12+1=18e9 
Option (b) is correct. 
L=M+L 
0-Ра-2 
Sol.(a) Расі» — Pd -*? 
C=M+L 
0-М-0 
(b) Pd (PPh3)4 — Pd -9 (PPh3 = neutral ligand) 
C=M+L 
0-Ра-2 
(c) Pd (OAC) > Pd=+? 
C=M+L 
0-Ра-1-1 
0-Ра-2 
(d) ArPdBr — Р9=+2 
Option (с) is correct. 
Sol.(a) (n? — С5Н5)2 Fe = 8 + 10 = 18e9 
(b) (n? - С5Н5)2 Ru = 8 + 10 = 18e9 
(с) (n> – С5Н5)2 Co = 9 + 10 = 19е® 


(d) (n> - С5Н5)) Cot = 9 +5 +5 – 1 = 18е 


Since in (n? — C5H5)5Co one eO extra of stable no., oxidation — there is lose of e can take 


place easily. 
So, option (c) is correct. 
Sol. Value of X — 2 (Cp) + Mo + x (Н) – 1 = 18 
10-6-х(Н)-1-18 
15 + x (Н) = 18еӨ 
x (Н) = 18 – 15 
х = Зе 
Oxidation state 2 (Cp) + Мо + 3 (Н) = 1 
-2 + Мо- 3 = 1 
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DPP-(2) OMC 


16. 


17. 


18. 


19. 


20. 


Мо-5-і1 
Mo=1+5 
=+6 


Correct option is (a) 
Sol. [Mo(y |-allyl)3(n3-allyl)NO] 


-6%3%6-1-16е0 
Hapticity of nitrosyl = 1 
Correct option is (a) 
Sol.[Cycloheptatriene,Mo(CO)3] 
=6+6+3x2 
=6+6+6 
= 18 е9 
Correct option is (a) 
Sol. [Fe(NO)(CN)s5]?~ 
TVE=8+3+5+2 
= 18 е9 
Here NO is in linear form charge of МО is + 1 
O.S. =Fe+1-5=-2 

= Fe -4 ZE? 

-Ге--2-4--2 

Correct option is (b) 

Sol. In this M – С bond is not present 
Correct option is (c) 


Sol. (n? — CgHs) (Cis-n^ – C4Hg)M(PMe3)(H) 


1 


=5+4+М+2+1= 18 е9 


= 12+ М = 18 е®9 
М = 18 - 12 =бе@ 
М = Мо 


Correct option is (с) 
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DPP- 03 ONCE 


What is the total electron count and geometry of the given complex. [Rh,P(CO), | 
(a) 128, trigonal prism (b) 130, trigonal prism 

(c) 130, capped square anti prismatic (d) 129, square Anti-prismatic 
Calculate the per M — M bond in the given complex 


[u — t. [ОЎ (СО) Г 
(a) 1 (b) 2 (c) 0 (d) 3 


Consider the following molecule and assign its structure / geometry 
Os,(CO),[P(OMe),], 

(a) Closo, Octahedral (b) Nido, Octahedral 

(c) Nido, Pentagonal bipyramid (d) Closo, pentagonal bipyramid 


Determine the unknown quantity of the given complex [(Cp),Ni,(u, – СО), having 3 Ni – Ni 
bond. 


(a)-1 (b) + 2 (c)+1 (d) -2 
Calculate the per M — M bond in the given complex — 
(CO),V (u - PR), V(CO), 
(a) 3 (b) 2 (c) 1 (d) 0 
In the given complex, [(n* — ethylene),Rh(u — H)], the geometry around Rhodium is square 
planar, determine the expected bond order of the Rh-Rh bond. 
(a) 1 (b) 3 (c) 2 (d) 0 
The number of skeletal electrons present in the compounds C,B,H,, С.В Н, апа В Н; аге, re- 
spectively 
(a) 10, 12 and 12 (b) 12, 14 and 14 (c) 10, 12 and 14 (d) 12, 14 and 12 


The complex [M(n* — C,H} (CO),], obeys the 18 ег – rule and has М = M, then predict the 
metal present in it. 


(a) Fe (b) Cr (c) Rh (d) V 
Classify the structure of the given complex [PCB,H, Т 
(a) Closo (b) Nido (c) Arachno (d) Klado 
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11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


DPP-(3) / ONCE 
Predict the shape of the followmg complex given 
Fe,C(CO),, 
(a) Closo (b) Arachno (c) Nido (d) Hyper closo 
Assuming that the 18 е — rule is followed predict the number of M — М bonds in the given 
complex [Mn(u — PH,)(CO),], 
(a) 1 (b) 2 (с)0 (d) 3 
Draw a possible 18 е” structural formed by the combination of given metal and ligand Ir, Ср, Н, 


(а) „т РМе; (0 -F-H 
PMe, РМеҙ 
© 2+ @ 
—— И l d I= 
o [O I Me о Д 
H 


Predict the number of per М — М bond in the given complex 
(СО) - [1° -CpRe(CO),], 

(a) 2 (b) 1 (c) 0 (d) 3 
Predict the number of рег М — М Бопа т the given complex 

(u? СО) - [Fe (СО) „> 
(a) 3 (b) 2 (c) 6 (d) 1 
Os,(CO),, has monocapped TBP structure. Upon adding two electrons, the structure changes to 
octahedral. What will be the structures of both complexes according to wade’s rule. 


(a) Closo to hyper chloso (b) Nido to closo 
(c) Closo to nido (d) hyper closo to closo 
Predict the shape of the given complex 

51С,В,Н 


(a) Nido С (b) Arachno (c) closo (d) hyper closo 

If in complex [(n5 — Cp) Mn(CO), |;, the number of M — M are two, x is 

(a) 1 (b) 4 (c) 3 (d) None of these 
Total number of M — M bonds in (и — С,Н,)05,(СО) 

(a) 2 (b) 3 (c) 1 (d) None of these 


The oxidation state of Ni and the number of M—M bonds in [Ni (CO) that are consistent with 
18e -гше are 
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DPP-(3) / ONCE 


м, м оюов 
(c) Nr, 1 bond (d) Ni^*, 3 bonds 
20. The structure of OS, (CO), is 
(a) Closo (b) Nido 
(c) Arachno (d) Super Hyper closo 
2]. Тһе structure of [Re;C(CO), ПШ 15 
(a) Nido (b) Closo (c) Arachno (d) Capped closo 
22. Total number of M—M bonds in 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


(н = CH,),—[Cp*Rh(CH.)], 


(a) 2 (b) 3 (c) 1 (d) 0 
Structure of a carborane with formula, C,B,Hg is formally derived from 

(a) Closo-borane (b) Nido-Borane 

(c) Arachno Borane (d) Conjuncto-Borane 


Predict the metal-metal bonds in the given complex (u — Br),—[Mn(CO),], 


(a) 1 (b) 0 9" (е). 2 (4) 3 
Predict the no. of M—M bonds inthe given complex— I. —CO—p—CH,[1?—CpRh], 


(a) 1 (b) 0 (c) 2 (d) 3 
Predict the no. of M—M bonds of the given complex (1? —C;H;)(CO)Fe(u-CO),Fe(CO)(n?- 
С.Н.) 

555 


(a) 2 (b Jf (c) 0 (d) 3 
Classify the structure of the given complex C,B,H, 

(a) Closo (b) Arachno 

(c) Nido (d) Klado 

Classify the structure of the given complex [SB oH ol 

(a) Closo (b) Nido 

(c) Arachno (d) Super closo 

Classify the structure of the given complex— As,C,B,H, 

(a) Closo (b) Nido (c) Arachno (d) Hypercloso 
Metal—Metal Quadruple bonds are well known for the metal. 

(a) Ni (b) Co (c) Fe (d) Re 


Address : 50 Mall Road, 1* Floor, GTB Nagar Metro Station Gate No 3, Kingsway Camp, GTB Nagar, New Delhi, Delhi 110009 [3] 
Contact Us : 9990382567, 7082062392, 9717373074, 8285815185 


DPP-(3) / ONCE 


Rem ч сыл Б шз ә кя 


Sol. 


Sol. 


© 


QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


ANSWERS 


с 11. с 21. 
с 12. b 22. 
с 13. b 23. 
с 14. а p" 24. 
« Ag >. 
с k 
b 17. d À 
27. 
b 18. a 
b 19 28. 
ас 29 
b 205 с у 
30. 
с 
ТЕС =9х9+5+21х2+2 
=81+5+42+2 
= 130е 
2. It's geometry is capped square anti-prismatic 
с 


‘0’ / can't determine 
TEC =3+2+8х3+2х10+1 («s р-х= 3) 
= 50 e 
TEC 


^. per M – M bond = 18 – ——— — — — — 
Total no. of metals 


-18-2 
3 


= Fraction 


бос єс О ео лт ос со с. 


Address : 50 Mall Road, 1* Floor, GTB Nagar Metro Station Gate No 3, Kingsway Camp, GTB Nagar, New Delhi, Delhi 110009 [4] 


Contact Us : 9990382567, 7082062392, 9717373074, 8285815185 


DPP-(3) / ONCE 


We can’t determine the exact number of per M — M bonds of this complex. 
The structure of the complex will is 


(CO), 
Os 
о 
С 
Н, 
3. c 
Sol. TEC =6x8+17x2+2x3 
=48 + 34 +6 
= 88 e 
РЕС =TEC-12xn 
=88 -12x6 
=88 -72 
=16 e p" 
PEC 16 | 
—— =— =8 pairs 
2 2 
i.e. (n + 2) Nido 
(6 + 2) р 
4. с 


Sol. ТЕС-3х5-2х10-2х2-47-18 x3 
=> 15+304+44+z+6=54 


(s ЗМ - Mbonds) 
$ 


6e 


— 6 +49 +2 = 54 

2-54-55 

z=-l 

As we known the sign of the charge taken is opposite to the observed one 
2. the ans will be + 1 i.e. option “с” 


5. b 
Sol ТЕС -4х2-5-2х3-5-4х2 
=8+5+6+5+8 
=32е 
ТЕС 
рег М - М bonds =18- 1 
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248 32 
2 
= 18-16 
6. с 
Sok ТЕС = (2х2+9+1) х2 
= 14х 2 
= 28 e 
16хп-ТЕС 
M-Mbond = 
2 
_ 16x2-28 
2 
_ 32 28 
2 
2 
Á H 
An J 
Structure Rh NJ ғы 
7; b 
Sol (a) C,B,H, <> (ВН),В.Н, 
= (BHH, 
=5х2 +2 
= 12 е- 
(b) С,В,Н, < (ВН), В,Н, 
= (В,Нон, 
=6 x2+2 
=l4e 
(c) В.Н, ө (BH),H, 
=5x2+4 
=14е 
8. b 


Sol ТЕС of the complex obeying 18 ег — rule is 
(4 due to М- М) 


4+(M+6+2x2)x2= 36 
2M + 24 = 36 
2M = 36 - 24 


DPP-(3) / ONCE 
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Sol. 


10. 


Sol. 


11. 


Sol. 


DPP-(3) / ONCE 


. we have Cr | Mo | w metal taking palce: 


Q p 


| 
OC—Cr=Cr—CO 


structure 
“© 


‘b’ 

[PCB,H,,] e |(BH,)(BH)B,H, | (--Р=ВН, unit) 
=|(вн) н, | ог [B, H, 1 uinit (Nido) 

_11x2+3+1 p" 

M 

_ 22+4 

ШЕ 

-—- 13 ie. (n2) (Nidg) 
d.a 

b 


Fe,C(CO), electron count is 
ТЕС -4х8-4-13х2 


= 32+4 +26 
= 6267 
РЕС -62-12х4 
= 62—48 
=14 
PEC 14 _, 
2 2 


іе. (п +3) Arachano 


4 
(4+3) 


c 
TEC =7x3+3x3+2x12 
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=21+9 +24 
= 54 ег 
18х3-54 
M - M bond hun = 
_24—54 o 
2 
There is по. М — М bond in this complex. 
12. b 
Ф obeys 1f e^ 
Sol. „=н 9+5+1+1+2=18е 
н“ | 
РМе; 
13. b 
Sol. TEC =2+(5+7+2х2)2 p" 
=2+16x2 l 
=34e 
TEC 
per М-М bond -18- " 
/ 
-18-2- 
2 
-18-17 
21 
14. a 
Sol TEC -2-4х8-12х2-2 
=2+32+24+2 
=60е 
60 
per М - M bond аге 
= 18 - 15 
=3 
15. а 
Sol. Os,(CO),, electron count will be 
=6x8+18x2 
= 48 + 36 


=84е 
PEC = 84—12 хб 
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= 84-72 
=12 


РЕС 12 | 
—— = —— = 6 ie. (n) (hyper closo) 
2 2 
and when we add 2е` complex become 
[Os (СО) „] and TEC = 86 


7. РЕС = 86 – 72 = 14 


РЕС 14 : 
Fon ee 7 i.e. (n+ 1) closo (6 + 1) 
16. b 
Sol. SiC,B,H,, <> (ВН)(ВН) В,Н,, (^ Si = BHunit) 
= (BH)-H, 
7х2+6 
1 3 
14+6 9 
Т 2 
22-10 іе. (п + 3) 
F —Arachno (7 + 3) 
17. (d) 
Sol. TEC=5x2+7x24+2x2xKxx+4=18 x2 
=> 10 + 14 + 4х - 4236 
28 + Ax — 36 
4x = 36 - 28 
4x=8 
х-2 


Тһе complex will become 


со 0) 


CO—Mn=Mn—Co 
/ \ 
CO 


DPP-(3) / ONCE 


Mn = Мп 


e-count = 4 
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DPP-(3) / ONCE 
18. (a) 
Sol. To find M - M bond we have, 
18 хп — TEC 
2 
TEC =8х2+6х2+2х2 = 16+ 12+4= 32е 


M -М bond = 


18 x 2—32 36-32 4 
2—5 => — : 


Now, М-М bond = 2. 
2 2 2 
19. (с) 
Sol. Oxidation state of [Ni (CO) is 
2х+0=-2 
х=-1 
Now, M—M bond = LM 


TEC = 10x2+6x2+2 a = 34е” 


18x2-34 36-34 2! 
M—M bond = 222° = E" 4 
2 2 2 


The structure will be— 


! о CO a 


Um» . 
CO CO 
20. (c) 
Sol. TEC =8x3+4+12x2 
= 24 + 24 
= 48е (14n + 6) 
РЕС = ТЕС - 12 хп 
-48-12х3 
= 48-36 
=12 


Le =6 (nt 3) ie. (3+3) 


OS4(CO),, is Arachno metal cluster. 
21. (d) 
Sol. TEC = 7x 7+4+21x2+3 
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DPP-(3) / ONCE 


=49+4+42 +3 

= 9%е- 

РЕС =ТЕС - 12 хп 

= 98 — 12х7 

= 98 – 84 

= 14 

РЕС т 
2 2 


А 98е, seven metal cluster is two electrons short of a closo configuration. The structure would be 


expected to be capped closo or hyper closo. 


22. (c) 
Sol. ТЕС-5х2-9х2-1х2-2х2 
= 10+18+2+4 
= 34e7 
М- М bond = IMP. a 
2 
_ 18х2- 34 
2 
Г 
26-34 2 
The structure will become 
НзС. Cp 
To ES 
AMAA 
of СН. 
23. (b) 


Sol. We can write C, as (BH), unit 
C,B,H, becomes (В,Н,В,Н,) 
No. of skeletal electron pairs = В.Н) 


= (BH),H, ог [ВН (Nido) 


_ 6х2+4 
2 
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[11] 


DPP-(3) / ONCE 


Ur e 10. goo о 
2 2 
24. (b) 
Sol. ТЕС=7х2+4х2х2+3х2 (р,-Вг= 3) 
= 14+ 16+6 
= 36e7 
ММ ом Ө 


36 — 36 
ES =| 0] 


There is no M—M bond b/w Mn which means the structure will be 
Br 


Ж 
и X “ 
Вг 


25. (с) 
Sok ТЕС=2+2+5х2+9х2 
-4-10-18 
= 32е р 
M—M bonds = iguc TES 
2 
E 18х2-32 36-32 4 -2. 
2 2 2 
Structure becomes, 
Н 
ж 
С; eee oe 
С 
О 
26. (b) 
Sol. ТЕС=5+2+8+2х2+8+2+5 
= 34е- 
M—M bonds = po ad 
2 
18х2-34 36-34 2 ET 
2 2 2 
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DPP-(3) / ONCE 
27. (c) 
Sol. С,В,Н, < (BH),B,H,(- C = BH unit) 
= (B;H)H,or (B;H;)^ (Nido) 


_ 5х2+4 


i.e., (n + 2) (5+2) Nido 
28. (b) 
Sol. [SB 9H, 9]? «——9 [BH,B,,H,,/* (С. 8 = BH) 


"a E вн), ин, 
or (B,,H,,)* (Nido) 


Их 
2 
26 
f J 
2) 


= 13 pairs Le. (п + 2) (11 + 2) Nido 
29. (b) 
Sol. — As,C;B,H, < (BH,),(BH);B;Hg 
=(BH),,H, or (B,,H,,)* (Nido) 


=T 
р 13 pairs 
2 2 
Le. (n+ 2) (11 + 2) Nido 
30. (d) 
Sol. Example [Re;Cl, ?- 
Cl cl Cl 2 
[SC [wi 
Re 
я | | 
Cl 
Cl ac. Cl 


The Quadruple Re—Re bond is made of one o-bond two л-Бопа$ and one 6-bond.1. 
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CO 


O^] Lco 
ra —— их о 
NIZ / N 
P ОС БҰ СО 
Ir 
ос” l^co 
CO 


TEC =9x44+12x2 
= 36 + 24 
= 60 (14n + 4) 
PEC = 60- 12х4 =12 


ке эбе Ж yis 2) Nido 


- A Z8 ie (6^ 2) > (n + 2) Nido 
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11. 
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ОРР- 04 ОМС 


Which of the following cluster have highest symmetrical point group. 


(a) [В.Н] (b) [C;B,H-] (c) [BH] (d) [В Н] 
The number of isomer for C-B Н 12 are: 
(a) 3 (b) 2 (с)4 (4) none of these 


Calculate the number of skeletal ppm іп (һе [C,B,H,], [BH] and [B;H;]?- are 
respectively: 


(a) 12, 14, 14 (b) 14, 12, 14 (с) 14, 14, 12 (d) None of these 
The number of available frame work e® of ЕЛІМЕ is: 
(а) 7 (b) 6 (с) 4 (а) 5 


Calculate the total numb vertices in metal clusters К (СО) с], [0$5(С)(СО) 5] and 
[Ru5(C)(CO),.] respectively аге: 
(а) 5, 6, 5 (b) 6,5,5 (c).555, 6 (d) None of these 


Predict the structure and geometry of the complex С,В-Н respectively. 


(a) Nido, square pyramidal (b) Closo; trigonal bipyramidal 

(c) Nido, trigonal bipyramidal (d) Closo, square pyramidal 

The intense band at 15000 сіп”! in UV-visible spectrum of [Bu,N],Re,Cl, is due to transition. 
(а) п-п“ (b) 8-5" (с) s-r” (d) n- 68“ 

The molecular orbital configuration of the Re-Re bond in [Re;Cl, ?- is: 

(a) o? nt 8284 (b) о? л2 82 8% (с) с2 л2 62 д? (d) o? nt 82 
Geometry involved in [Re,Cl,]*- 

(a) Tetrahedral (b) Square planar (c) Square pyramidal (d) none of these 
The number of metal-metal bond present in [Ке,С1,]>- 15 

(a) 2 (5) 4 (c) 3 (d) 5 

Geometry involved in [Re,Cl,]* and [Re,Cl,]* respectively are: 

(a) Eclipsed, Eclipsed (b) staggered, eclipsed 

(c) Eclipsed, staggered (d) staggered, staggered 
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12. Т | 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


he М-М bond and magnetic nature of [Re4Cl,]^ respectively are: 
(a) Quadruple bond, paramagnetic (b) Triple bond, diamagnetic 
(c) Triple bond, paramagnetic (d) quadruple bond, diamagnetic 


Considering the quadruple nature of M—M bond in [Re Cl; the М-М bond order in 
(Мо,(НРО,) 4 [Re,Cl,(PMe.Ph),]*, [Re,Cl,(PMe,Ph) le and [Оз„С1„]”- respectively are. 


(a) 3, 3.5, 4, 3 (b) 3, 4, 3.5, 3 (с) 4, 3.5,3,3 (d) 4, 3, 3, 3.5 
Zintl ion Bij' is cluster of: 


(a) closo (b) Nido (c) Arachno (d) Hypho 
Addition of two electrons of the bismuth cluster Bij* results in a change of structure type from 
(a) closo to nido (b) nido to arachno (c) closo to arachno (d) arachno to hypho 


Predict the structure of the following zintl's ions: 


(a) Іп Ві: (b) Pb,Fe,Cr,(CO);, (с) TL Te? (d) Pb,Sb? 
(е) ба, Қ 

Geometry of [Сео]? 15 3 

(а) Tricapped trigonal prismatic (6) Bicapped square antiprismatic 
(c) Monocapped square antiprism (d) none of these 

Find out the structure of the following complexes. 

(а) В.Н. [Fe(CO),], р (b) C,B,H,PUPEt,), 

(с) C,B,H,Me,Fe(CO), (d) СВ,Н, As (CoCP) 

(e) Со(т?-С,Н,)В „Н, ] @ [Mn(n’-B ,H,)(CO),] 


In the cluster [Co,(CH)(CO),] obeying 18e® rule, the number of М-М bonds and the bridging 
ligands respectively are: 


(a) 3 and 1 CH (b) 0 and 3 CO (c) 3 and 1 CO (d) 6 and 1 CH 
Among the following, the correct statement is: 

(a) CH is isolobal to Co(CO), (b) CH, is isolobal to Ni(CO), 

(c) CH is isolobal to Fe(CO), (d) CH, is isolobal to Mn(CO), 

Which of the following metal fragments, d?-MLn is isolobal with CH? 

(a) d’-ML, (b) 48-МІ,, (с) d?-ML, (d) d°-ML, 


Which of the following complexes аге isolobal with each other? 


9 о Ge 


Fe 


(a) | (b) Mn (c) om “со (d) АП of these 
АХ 
ОС СОСО 
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23. 


24. 


25. 


26. 


24. 


28. 


29. 


30. 


31. 


32. 


33. 


DPP-(4) / OMC 
The complex Mn(CO), is replaced by- 
(a) CH, (b) CH, (c) CH (d) SiR, 
Which of the following Boranes is isolobal with the complex Me,C,B (Но: 
(а) В;Н, (b) ВЬН (c) В.Н, у (d) В.Н; 
Among the following the correct statement is: 
(a) [Os,(CO), 5? is isolobal with [B;H;]^- 
(b) [Os,(CO),5]?- is isolobal with [ВНР 
(с) [Os.(CO),<]* is isolobal with [B,,H,,]?- 
(d) [Os,(CO),5]*- is isolobal with [В ,,H,, ?- 
Determine the number of skeletal electron pair of the given complex. 
Q?-C,H;)CoB,H,, 
(a) 7 (b) 14 (с) 12 (d) 8 
Classify the main group cluster by structural type, [Geg]^- 
(c) Closo (b) Nido ” чб (с) Атасһпо (4) Klado 
What will be the bond order and geometry of the given inorganic cluster compound 
[Os,Cl,]>- 
(a) 3, Eclipsed (b) 3.5, Eclipsed (c) 3, Staggered (d) 3.5, staggered 
Match up the total valence,electron count with the metal core shape. Which one is incorrect? 
(а) 48 е”, trimer 4 
(b) 74 e^, trigonal bipyramidal 
(с) 86 е”, octahedron 
(а) 90 е”, trigonal prism 


For which cluster is the stated structure for the metal core incorrect with the cluster electron 
count. 


(а) Os4(CO) 5 Br,, trimer (b) Rh,(CO),,, tetrahedron 

(с) [Os,(CO),.] octahedron (с) [КЬ (СО) „|, octahedron 
Octahedral fragment of formula ML, i.e. Fe(CO), is isolobal with which fragment 
(а) [СГ (b) Pt(PR3), (c) ІРІСІ? (а) None of these 

Find organic fragments isolobal with [Fe(CO),(PPh,)]~ 

(a) CH (b) CH; (c) CH, (а) СН; 

Classify the given metallaboranes by structural type. 

C,B,H, Ni(PPh;), 

(a) Closo (b) Nido (c) Arachno (d) Super closo 
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34. 


35. 


36. 


37. 


38. 


39. 


40. 


Describe the isolobal organic hydrocarbon fragment for the given molecule. 


Cp. „со 
Rh 
N 

Cp—Rh “ес —Rh Ср 

УА 

C 

О 
(а) СН (b) CH, (c) CH; (d) CH; 


Predict the isolobal fragment for the given molecule/complex. 


І 
CO OC CO 

(a) СН;-СН, (b) НС,-СН, > (4) None of these 

Classify the following 

In Bi? 

(a) Closo (b) Nido (c) Archano (d) Super closo 

Classify the structure of the given compound. 

CBH; Ru(CO), 

(a) Nido (b) Closo (c) Arachno (d) Super closo 


CO coordinates most strongly with metals of zero oxidation state primarily due to 
(a) Trans effect (b) The necessity of following EAN rule. 
(b) The intensive polarity of th CO molecule (d) An increased opportunity for x-bonding. 


Classify the structure of the given complex 


B4H,Mn(CO), 
(a) Closo (b) Nido (c) Arachno (d) Super closo 
Choose the isoelectronic pair among the following. 
(A) [У(СО) 1 (B) [Cu(1?-C,H,) (СО)! 
(C) [Co(CO),] (D) [IrCI(CO) (PPh,),] 
(a) A and B (b) B and C (c) C and D (d) A and D 
XXXXXX 
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An Institute of Chemical Sciences 


ANSWERS 
1.(с) 12.(d) 23.(b) 34.(b) 
2.(а) 13.(а) 24.(b) 35.(a) 
3.(c) 14.(a) 25.(a) 36.(b) 
4.(a) 15.(a) 26.(d) 37.(b) 
5.(b) 16.(a) 27.(b) 38.(d) 
6.(b) 17.(а) 28.(c) 39.(b) 
7.(b) 18.(a) 29.(b) 40.(b) 
8.(d) 19.(a) 30.(a) 
9.(b) 20.(a) 31.(b) 
10.(b) 21.(c) 32.(a) 


11.(c) 22.(d) 33.(a) 


Sol. 


Sol. 


Sol. 


Sol. 


HINT & SOLUTIONS 


(с) 

[B,H ae have highest symmetrical point group it has icosahedral geometry. 
[BH Б] = closo = icosahedral geometry 

Correct option is (c) 


(a) 


C,B,,H,, —o4((BH), B, H,,] —o(B,,H,,] {B H, J^ ——» Icosahedral 


ООО 


Ortho Meta Para 


Number of isomers are three. 
Correct option is (a). ” 
(с) 

[C;B,H,] = ((BH);B,H,] = [B6H;] = [BH] 
=6 BH+2 

=6x2+2 

=14 

[ВН] = 6BH + 2 
=6x2+2 

=12 +2 

=14 

[B;H;]- = 5BH + 2 
=5х2+2 

=10+2 

= 12 

Correct option is (с) 

(a) 

[BH] 

=6BH +2 

=6x2+2 

=12+2 

=14 
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[6] 


DPP-(4) / OMC 


zi. 
2 


7e? 


Correct option is (a) 
(e) [Ru(CO),] 
3. (b) 
Sol КЬ(СО) 6 =6х9 + 16x 2- 86. 


Number of skeletal electron pair — 2186 —6x12] 


=7 

= (6 + 1) =closo. 

Number of vertices = п = 1 
=7-1 

=6 


[Os(C(CO),,] 2 5x 8 4 + up 


Number of skeletal electron pair — 514 —5x12] 


zu 

= (5 + 2) = nido y 
Numer of vertices = n — 2 
-7-2 

=5 


[Ки„(С)(СО)]=5х8+4+15х2=74 


Number of skeletal e pairs = 514 —5x12] 


LIT. 
2 


= (n +2) = (5 + 2) = nido. 


Number of vertices -п-2-7-2-5 


7 


Correct option is (b) 


6. (b) 

Sol. C,B,H, 
(BH),B,H, 
BSH, 
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ВНР 


Closo 
п = 5, trigonal bipyramidal. 
7. (b) 
Sol. [Bu,N], Ве. Сь —> 2[Bu,N]* + [Re,Cl,]*- 
2- 
СІ СІ 
СІ 
СІ СІ 
LUMO 


д HOMO p" 


Spectrum is due to 5-5" transition. 


Correct option is (b) 


8. (d) р 
[Ве СЬР к 
C=M+L ЕШ . wk 
-2-2x-8 = 


So] 2х=+6 ДЕ 
2Re(0) = 14е9 # dh 
2Re(+6) = 8e? A 
o nte? 
Correct option is (d) 
9. (b) 


Sol In [Ке„С1„]””, M-L bond shows dsp? hybridisation in which d, +S+p,+P, orbitals are 
involved. So geometry will be square planar. 
Correct option is (b) 
10. (b) 
Sol Тһе number of М-М bond present in [Re;Cl, ?- is 4. 
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DPP-(4) / OMC 


28 
С. жа 
сү Re ReT Cl 
Cl 1 
lo 
2n М-М bond 
18 
11. (с) 
Sol. [Ве СБ [Re;Cl,]^- 
2Ве3+ = q4 2Re?* = d? 
2 x Re?* (d^) = 8e® 2 x Re?* (42) = 10e® 
(OP OF (с) (л)%(8) (6% 


bond order = 4 (quadruple bond) 9". order = 3 (triple bond) 
б-Бопа = eclipsed geometry l 6-bond = staggered geometry. 
Correct option is (c) 


12. (d) 
Sol. Alle? are paired so diamagnetic, and М-М bond = 4 


р 


[Ве С]? A» 
С=М+Г ==> n 
2-78 — 8 
Е менее. рта 
2x=+6 dhs 
2Ве(0) = 14е | 4 їл 
2Ве(+6) = 8e? Ч с 
Correct option is (4) 
13. (a) 
Sol. [Mo,(HPO,),]?> О 
[| 
оз и 
© 
2х=+6 


2Мо(0) = 12e9 
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2Мо(+6) = 12 — 6 = бе 


---О 
BO =. = A 
2 —$ 
Ке E ИЗЕЛ 
[Re,Cl,(PMe,Ph),]* AES 
C=M+L 4 Чл 
1-2х-4 4% 
2х=5 


2Re(0) = 14е® 
2Re(+5) = 14-5 
=9 


[Re,Cl,(PMe,Ph) ,]** 
C=M+L 
2-2х-4 
2x = +6 — g 


2Ве(0) = 14 j » 
2Re(+6) = 14-6 = 8 


M 08 Б EN 


В.О. 5 2 dr Ty 
л 

[Оз„С1„]?- Ws 

C=M+L 

-2-2х-8 

2x 2-248 

2x 2*6 


20s(0) = 16e9 
20s(+6) = 16-6 
= 10е® 

8-0 6 


В.О. = —— = 
2 2 


=3 


Correct option is (a) 
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14. 


Sol. 


15. 


Sol. 


16. 


Sol. 


(a) 
(Ві)%-5х5-3-22 
(4п + 2) = (4х5 х 2) = 22 
Closo 


Correct option is (a) 


(a) 

Hi^ = Ві; 

Closo Nido 
5x3-3=22 (5x5-1)224 
(4х5-2)-22 4х5-4-24 


Correct option is (a) 
(a) 
InjBi? =5х5+3х4+3 


=25+12+3 

= 40 

n=9=(4n+4) 
=4x9+4 

= 40 (Nido) р 


(b) Pb,Fe,Cr,(CO)?, = (41+ 6) 


=4х7+6 
п=7 = 28 +6 
= 34 (Arachno) 


(с) ТІ,Те2- 


-4х4-2 
п-4-16-2 
=18 (Closo) 


(d) Pb,Sb> =4n+4 
п-4-4х4-4 

= 16+4 = 20 (Nido) 
(e) Ga,R} =4n+2 
п=3=4х3+2 = 14 


DPP-(4) / ОМС 
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17. (a) 

Sol. [M,]* = Tricapped trigonal prismatic where M = Si, Ge, Sn. 
Correct option is (a) 

18. (а) 

Sol. B,H,[Fe(CO),], 
Fe(CO), = 8 + 6 = 14e® 


p us. Ac 405 C als BH 
Fe(CO), L> BH 


B,H, [BH], 
= 4- м: 

В.Н, = [B,H;]^- = Nido 

(b) C,B,H,Pt (PEt,), 


Pt(PEt,), = 10 +4 =14e® 


em a С асы ВН p" 


(BH),B,H,(BH) 
B,H,(BH) 

В.Н, 

[B;H.]^- = Nido 

(c) C4B;H;Me, Fe(CO), 
Fe(CO), = 8 + 6 = 14e? 


149 «Шы С 40» ВН 
Ме «ОСН ы» Н 
(ВН)„В„Н, (Н), (BH) 

ВН, = 1В,Н,0] = closo 
(d) СВ,Н,, 


As(CoCP) as +05 ВН, 
(BH)B,H,)BH,(BH) CoCp =9 + 5 = 14е®. 
гае 5 c 05 gn 

B,)H,, = [B,5H,5]7 = closo. 


(е) [Co(n°-C5H,)B Hg] 
Со[т?-С;Н,]= 9+ 5 = 14 
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19. 


Sol. 


20. 


Sol. 


2]. 


Sol. 


lie las C ais. BH 


(ВН)В,Н, 
B,H, = [B;H;]^ = nido 
[Mn(n°-B Hg) (CO),] 
Mn(CO), =7+8 = 15e? 


152 «0 N ж ВН, 


(BH,) (В.Н; 
B,H,, = [ByH,]® = Arachno. 
(a) 
[Co4(CH)(CO),] 
TEC =9х3 +3 + 18 
=27+21 
= 48е® 
18 x 3-48 
2 


М-М bond = 


54-48 _6_ 
==; 5 =3 


Correct option is (a). 


(a) 
CH=4+1=5 


Co(CO), =9+6=15 


CH is isolobal to Co(CO), 
Correct option is (a) 

(c) 

d?-ML, 
9+3х2 
9+6 

15 
СН=4+1=5 


Correct option is (с) 


d ML; CH 


сн+0 Со(СО)з 


DPP-(4) / ОМС 


H 
C 


ANLE 


Co 
(СО) 


ІСН contribute Зе”! 
So, it will distribute Зе® in 3 Co. 


(ОС);Со Co(CO), 
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22. 


Sol. 


23. 


Sol. 


24. 


Sol. 


25. 


Sol. 


26. 


Sol. 


(a) (b) 


Ср+Ее= 8+5 = 1369 | Mn(CO), =7 +6 = 13е9 CpTi(CO), =5 +4+ 4 = 13е® 


all аге isolobal. 

Correct option is (d) 

(b) 

Mn(CO), = 7 + 10 = 17e® 


Mn(Co) +0 CH; p" 


CH, 2443-79? 
17е9 жы те? 
Correct option is (b). 
(b) [1 
Me,C,B Н 
(H),(BH),B Но 
B,H,B Ну 
В.Н, 
[B,,H ilt = closo, structure — Icosahedral 
Correct option is (b) 
(a) 
_72-5x12 12 


2- - = 
[Oss(CO), 2 == => =6 


=(n+1)=closo = (5 + 1) = сІоѕо 


If the structure is same then it will be isolobal. 


Correct option is (a). 


(d) 
(Y m C.H, )Со Isolobal BH 
5+9=14е7 3+1=4е7 


2. complex become BHB,H,, 
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DPP-(4) / OMC 


5х2-6 10-6 16 f 
> B;H,, -(BH)H, = Е = 7 E ы 


Correct option is (d) 
21. (b) 
Sol Се, =9х4+4 
=36+4 
= 40 е. (4х9+4) > (4n + 4) Nido 
Correct option is (b) 
28. (c) 
Sol Let the O.S. of the two O.S. atoms are x and y. 


х+у-8=-2 
х+у=-2+8 
х+у=+6 


х= +3 УЕ + 3 p" 


i.e. Os?* = 505 Os*+ = 545 
Therefore, total number of d-electrons on Os?* are 
54-5210 


Electronic configuration gis cluster ion is 62145262 


Bond order = К. = 3 
2 2 


and have staggered geometry. 


Correct option is (c) 

29. (b) 

Sol 74 e~ count have square pyramid geometry. 
Correct option is (b) 

30. (a) 

Sol | Os4,(CO),, Br, have ТЕС 
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31. 


Sol. 


32. 


Sol. 


33. 


Sol. 


=3 +8 +2 x 12+2=24 +24 +2 = 50 e 

г. it does not follows correct total electron count having geometry trimer. 
The geometry for 50 е” count is acyclic trimer. 

Correct option is (a) 


(b) 


Octahedral fragments <" > Square planer fragments 


ML, ML, , 


Fe(CO), <*> pt (PR), 
í d? d? 


Ly, 


L 
M өз Isolobal E ни 


L 
Р(РЕ;); Ж а 


Correct option is (b) 


(a) 
[Fe(CO), (PPh,)]- <5 сң 
8+2х2+2+1 4+1= 5е- 
126: 


Correct option is (a) 


(a) 
Ni(PPh,), <2, BH 
10+4=14е7 3+1= 4е7 


^. C,B,H, Ni (PPh), becomes (BH),B,H,BH 
=> [B;H;] = (BH), H, or [B;H. J- unit (Closo) 


7х2+2 _14+2 16 


= 8 pairs 
2 2 Р 


i.e. (п + 1) closo > (7 + 1) 


Correct option is (a) 
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[16] 


34. 


Sol. 


35. 


Sol. 


36. 


Sol. 


37. 


Sol. 


(b) 

Rh Ср СО =9+5+2 

=16е 

Which is isolobal with 6 e~ species 
“СН, have 6 е” 

Correct option is (b) 


Can also be represented as 


ae W 


=8+3x2+3=17e 
which is isolobal with 7 е” species. 
2 СН,-3-4 -7e f 


CONES Рр Isolobal 
(== Fe—) шиш hs CH, 


CO ос с 


Correct option is (а) 
(b) 
InBi? =3+3х5+2 
=3+15+2 
= 20 e ie. (4n + 4) Nido 
Correct option is (b) 
(b) 

Ru(CO, . ., BHunit 
8+3х2 =14е 341=4e 


г. The complex become. 


DPP-(4) / OMC 
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С.ВоН ,Ru(CO), = (ВН), В.Н, ВН 
ЕН Ны or [B,,H,, ]- unit (Closo) 


= (BE) B, 
€ -2 = 13 i.e. (n + 1) сово (12 + 1) 


Correct option is (b) 
38. (d) 
Sol. The reason is back bonding. 


Greater the back bonding, greater will be ће М-С bond strength and frequency. And л-Баск 
bonding will occur when metal is electron rich (low oxidation state). 


Correct option is (d) 
39. (b) 


Sol. Mn(CO),  «—OB unit 


7+3х2=13е7 3e p" 


г. The complex become 

B,H,Mn(CO), = В,Н,В 

= В,Н, or . [В.Н ай (Nido) 
= (BH)H, р 


_4х2+4 8-4 12 
2 2 

i.e., (n+ 2) Nido > (4 + 2) 
Correct option is (b) 

40. (b) 

Sol (А) TEC of TV[(CO) J=54+6x2=54 12 = 17 e 
(В) [Cu(?- СН.) (CO)] = 11+5+2=18e 
(С) ІСО(СО), =9+4х2+1=9+8+1= 18е 
(D) [IrCl(CO) (PPh,),]=9+1+2x2+2=16e 


2. B and С are isoelectronic having 18 ег. 


= 6 pairs 


Correct option is (b) 


XXXXXX 
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QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


DPP-05 METAL CARBONYLS 


CO can donate electron density and accept back through which orbitals respectively. 
(а) o, л (b) o*, л (c) с, л“ (b) o*, л* 

What will be the correct order of CO stretching frequency in [Fe(CO),]** and free CO. 
(a) [Fe(CO),* > CO (b) CO > [Fe(CO),]** (с) [Fe(CO),*- CO (d) None of these 


What will be the effect on CO > an when it act as a bridging ligand. 

(a) decreases (b) increases (c) No effect (d) None of these 
Comment on the С — О strecthing frequency. 

Mn(CO),, + Мм——> (А) 

Мп, (СО), + Br, —» (В) 

(а) А> В (D B>A (с) А-В (d) Can't determine. 


The tendency of CO to bridge transition metals at going down the group gets 

(a) increases (b) decreases (c) No effect (d) None of these 

The compound [W(O) СІ(СО) (PMePh,),] has v (CO) 2006 cnr". Predict the v, for [W(S) 
СІ(СО) (PMePh,),] to be at higher of lower energy. 

(a) higher than 2006 стг! (b) lower than 2006 cm! 

(c) same, 2006 cm! (d) None of these 


Three such cations are [Hg(CO),]**, [Pt(CO),]**, and [Os (CO),]**. Predict which of these has 
the lowest energy carbon-oxygen stretching vibration. 


(a) [Hg(CO),]* (b) [P(CO),* 

(c) [OS(CO),]* (d) Both ‘a’ and ‘b’ are same. 
Match the following frequencies given with the right carbonyl complex. 
Complex Жы 

(i) PE -CH P, (P) 1923 cnr! 

(ii) P(p - C,H,Me), (О) 1965 cnr! 

(iii) P(t - C,H,), (В) 1984 cnr! 

(iv) P(C,F)), (S) 2004 cn! 
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10. 


11. 


12. 


13. 


14. 


15. 


ОРР-(5) / ОМС 
(a) (i) - В, (ii) - P, (iii) - 5, (iv) - Q (b) (1) - К, (ii) - Q, (iii) - P, Gv) - S 
(с) © - S, Gi) - Q, (іш) - P, Gv) - К (d) © - О, Gi) – В, (iii) - P, Gv) - S 
What will be the electron count and geometry of the given complex. 
[Fe,C(CO), .] 
(a) 74, Trigonal bipyramid (b) 74, square pyramid 
(c) 72, Trigonal bipyramid (d) 72, square pyramid 


M — M bond is either not possible or only weak interactions are possible when configurations 
in metals is 


(a) d’ – а (b d? а (с) а-а” (d) а — а 
Correct order of chemical shift of Н is for Н - Mn(CO)., Н — Тс (CO), and Н - Re (CO), 
respectively. 


(a) -5.2,-5.7,- 6.8 ppm (b) — 6.8, —5.7, – 5.2 ppm 
(с) + 6.7, +5.7, + 5.2 ppm (d) — 5.7, —5.2, — 6.8 ppm 


Correct order of Veo is 


(a) [Fe(CO),]** >CO* > BH, -CO > al 
(b) СО“ > [Fe(CO),]* > BH, - CO [Co(CO),] 
(с) BH, -CO > СО? > [Fe(CO),]* > [Co(CO),] 


(d) BH, -CO > [Fe(CO),]" >(СО(СО), 1 > Co 


Number of bridge and terminal CO ligands in Ir,(CO),, at low temperature are respectively. 


(a) zero and 12 (b) 3 and 9 (c) 2 and 10 (d) 4 and 8 
The correct order of pKa value of hydrogenun 

(A) H,Fe(CO), (B) H,Ru(CO), (C) H,OS(CO), 

(a) A«B«C (b A>B>C (c) A=B=C (d) C>A>B 


The number of bridging and terminal carbonyl in Co,(CO), (solution) and Co,(CO), (solid) 
(a) In both complex, 2 bridged and 6 terminal 

(b) In solution all 8 are in terminal position and in solid 2 bridged and 6 terminal 

(c) In both complex all 8 CO are terminal position. 

(d) In solution 2 bridged and 6 terminal CO and in solid all 8 are at terminal position. 


ххххх 


Address : 50 Mall Road, 1% Floor, GTB Nagar Metro Station Gate Мо 3, Kingsway Camp, GTB Nagar, New Delhi, Delhi 110009 [2] 
Contact Us : 9990382567, 7082062392, 9717373074, 8285815185 


Sol. 


Sol. 


DPP-(5) / OMC 


© 


QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


ANSWERS 


1. (с) 6. (b) 11.(b) 
2. (a) 7. (c) 12.(a) 
3. (a) 13.(a) 
4. (b) p" 14.(а) 
5. (b) 10.(d) 15.(b) 
p 
Е HINT & SOLUTIONS 
с 


The overall effect is synergistic. CO can donate electron density via а o-orbital to a metal atom, 
the greater the electron density on the metal, the more effectively it can return electron density to 
the л% orbitals of CO. 


M(do) СО(л”) 
x 
Ci asco ЭёЭс=о5 
N / 
Cdone pair) М(ал) 
CO to Мо-аопайоп M to CO z—donation 


Correct option is (c). 


(a) 
In free CO, the electrons are polarized towards the more electronegative oxygen. For example, 
the electrons in the z-orbitals are concentrated nearer to the oxygen atom than to the carbon. 
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Sol. 


Sol. 


DPP-(5) / OMC 


The presence of a transition metal cation tends to reduce the polarization in the C — O bond by 
attracting the bonding electrons. 


04. 6- 643. д 
C=O ME C=O 


The consequence is that the electrons in the positively charged complex are more equally shared 
by the carbon and the oxygen, giving rise to a stronger bond and a higher energy С — О stretch. 
Correct option is (a). 

(a) 


In cases in which CO bridges with metal, all metals can contribute electron density in л* orbitals 
of CO to weaken the С — О bond and lower the energy of the stretch. 


Correct option is (a). 


(b) 


Mn(CO),, + Ма— Na'[Mn(CO),] 
OS = –1 
Мп, (СО), + Вг, —> (СО); Мп — Вг 


2. Product А will have more m-back bonding due to which C — О stretching frequency de- 
creases. 


Correct option is (b). 

(b) 

Tendency of CO to bridge mefals.decreases in going down the periodic table, as the orbitals of 
bridging CO are less able to interact effectively with transition metals as the size of the metals 
increases. 

Correct option is (b). 

(b) 

Sulfur is less electronegative than oxygen. Therefore, the tungsten in W(S) Cl, (PMePh,), has 
greater electron density and a greater tendency to participate in m-backbonding with CO, there- 
fore the voo of [W(S) СІ, (CO) (PMePh,),] is lower than [W(O) Cl,(CO) (PMePh,),]. 

Correct option is (b). 

(c) 

As the number of carbonyl group increases, t-back bonding also increases. And hence, C – О 
stretching frequency decreases. 

Correct option is (c). 

(b) 

Order of m-acceptor ligands. 

(СЕ) > (p - CHF) > (p - C,H,Me) > (t- CH) 

Correct option is (b). 
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Sol. 


10. 
Sol. 


11. 
Sol. 


Ans. 


12. 
Sol. 


13. 
Sol. 


14. 
Sol. 


15. 


Sol. 


DPP-(5) / OMC 


(b) 

ТЕС-5х8-4-15х2-40-4-30-74е 

Hence, have square pyramid geometry. 

Correct option is (b). 

(d) 

Metal-Metal bond is not possible or only weak interactions in d? — d* configuration. 

Eg. Ni(CO), (LNCC) 

Correct option is (d). 

(b) 

In order to chemical shift, negative value decreases down the group, as the size of metal in- 


creases, overlapping or 1-backbonding from metal to carbon decreases and means electron den- 
sity decreases and hence less shielded protons occur. 


Correct option is (b). 


(a) 


Greater the negative charge on metal greater will be m-back bonding and hence lesser will be the 
С — О stretching frequency, 

Or, more the positive charge mo A stretching frequency of CO. 

Correct option is (a). 

(a) 


As the size of the metal increases, the tendency of bridge forming decreases. So, in Ir (CO) 
there is no bridging ligand, 


12 


Correct option is (a). 
(a) 
As the size increases down the group the acidic-character of hydrogen decreases because CO 


ligand cannot effectively work as m-acceptor ligand with large size metals and hence pKa value 
increases. 


Size of metal oc —— | oc pKa 
acidic strength 


Correct option is (a). 


(b) 
CO 
OC CO 

«sS | od ГА Ж 
ОС--Со 277. СО uu TAN T 

Е oc Хо CN Ж” CO 

Solution Solid 
Correct option is (b). 
ххххх 
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QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


DPP-06 METAL CARBONYLS 


The electron count of linear and bent NO respectively are — 


(а) 1,3 (b) 2, 3 (c) 3, 1 (d) 2, 2 
МО? is isoelectronic with which of the following 
(a) PF, (b) CO (c) CH, (d) CO, 


Following the 18 e — rule as a guide, d ine x in the following complex. 
[Ni(CO) (NO) ж 


Considering NO as linear 


(а) – 1 (Б) +2 (с) + 1 (d) - 2 
What will be the hybridization of linear and bent nitrosyl molecule. resp. 
(a) sp’, sp (b) sp, өр! (с) sp, өр” (d) өр”, өр” 


N — О bond length in [Ru(PPh,),(NO),Cl]* is of 

(a) same length (116 pm & 116 pm) 

(b) different length (120 pm and 106 pm) 

(c) almost same length (117 pm and 116.2 pm) 

(d) different length (117 pm and 125 pm) 

What are the types of bond involved in linear and bent mole of NO. 

(a) c and x (b) x and x (c) mando (d) c and с 


Considering NO as a 3e — donor, give the formula of the corresponding neutral metal carbonyls 
which is isoelectronic with Fe(CO),(NO),. 


(a) [Cr(CO),] (b) Fe(CO), (c) Ni(CO), (d) Mn(CO), 
Match the following hydride complex with their correct chemical shifts. 
Complex Chemical Shift 

(i) HMn(CO), (P) - 11 ppm 

(ii) Н,Ғе(СО), (О) – 7.5 ppm 

(ш) ІНЕе(СО) (В) – 9 ppm 

(a) (1) - P, (ii) - Q, (ii) - R (b) 0 - Q, (ii) - P, Gii) - К 

(с) G) - О, (ii) - R (ait) - P (d) G) - P, Gi) — К, (ii) - Q 
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10. 


11. 


12. 


13. 


14. 


15. 


DPP-(6) / ОМС 


The rhenium complex Re(CI)(N,) (PMe,Ph), on heating loses a colourless gas and forms a new 
complex. The new complex obeys the 18 e- — rule. (L = PMe,Ph) 


4 СІ L СІ 

[ors "A а Bee 
Up UM ff ND (EE ы 

L сі L 

Cl Cl Cl 

L L 

cmd pror ^M ЕС. 

= ће е—_ ке е— 
(c) 1; 2 X ү Т, (а) Ж | | x L 

L СІ L гр L L 


Choose the correct increasing order of acidity of M — H bond. 

(a) HCo(CO),PF, < НСо(СО),Р(ОК), < HCo(CO),PMe, 

(b) HCo(CO),PMe, < HCo(CO),P(OR), < HCo(CO),PF, 

(c) HCo(CO),PMe, < HCo(CO),PF, < ;P(OR), 

(d) HCo(CO),P(OR), < Mc tis 

Components of metal — dihydrogen bonding 

(i) H, to M donation 

(1) M to Н, donation 

Using the H, molecular orbit e spectively are: 

(а) o, o* (b) m, х (c) о*, с (d) n*, л 


From which hapticity, dinitrogen binds. with metal and is considered to be like that of the iso- 
electronic CO ligand. 


(a) т? (b) тү! (с) n? (d) n 
What will be the product of the given reaction 
[Ru(NH,).N,]* + [Ru(NH,),H,O]* > А 
(a) A = [N,Ru(NH,),]* (b) A= [Ru(NH,).N,Ru(NH,).]* 
(с) A = [Ru(NH,).N,Ru(NH,).]** (d) A = [Ru(NH,).N,] 
N, has molecular orbitals rather similar to those of CO. Would you expect N, to be a stronger or 
weaker т – acceptor than CO. 
(a) Stronger than CO (b) Same as CO 
(c) Weaker than CO (d) Can’t predict 


The binding modes of NO in 18 electron compounds [CoCl(en),(NO)]* and [Co(diars)(NO)]* 
respectively are: 


(a) linear and bent (b) bent and linear (с) linear and linear (d) bent and bent 


XXXXX 
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Sol. 


DPP-(6) / OMC 


© 


QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


ANSWERS 


1. (с) б. (с) 11. (а) 
2. (b) 7. (b) 12. (b) 
3. (с) p" 13. (b) 
4. (c) P (c) 14. (c) 
5. (c) 10. (b) 15. (b) 
y 
HINT & SOLUTIONS 
(c) 


NO contains one more electron than CO in М — О л* orbital and thus act as a three electron 


donor, i.e. linear NO. 


However, NO can also act as one electron donar when the lone pair resides on the nitrogen and 


the geometry is in the bent form. 


(b) 
NO* isoelectronic CO 
5+6-1= 10 С 4+6= 10 
Linear molecular geometry Linear molecular geometry 
N—O c=o 
(c) 


Since the complex obeys 18 ег – rule 

г. [Ni(CO),(NO)]* has total electron count as — 
10+3х2+3+х= 18 

10+6+3+х= 18 
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[3] 


Sol. 


DPP-(6) / ОМС 

19 +х = 18 
х=-1 
So, the correct answer will be +1 as we know the charge will be of opposite sign to that of 
calculated by the formula. 
(с) 
Linear in sp hybridised and bent is sp* hybridised 
(с) 
Linear molecule having sp hybridization 

2- €. 9 o Ө 

М-М=-О — М-М--О 
become almost 

double bond. 


Bent having sp? hybridization 
M-N 


N 
O 


double bond ” “a 


2. option ‘с’ is the right ans. 


(c) 
Linear mode 
2 © © po 
M—N=o «—M=N=0O 
л bond (M — М bond) 
Bent mode 
M—N _ 
X с — bond 
O 
(b) 
isoelectronic 
Fe(CO).(NO), +» Ее(СО) 
8+4+6= 18е- 8+ 10 =18е 
(b) 
(c) 


N, is the colourless gas that is liberated. 


2. The product must be a dimer as it has CN = 5 and it can dimerise to form CN - 6. Since, the 
new complex obeys the 18 ег — rule therefore Cl atom must be at bridge 


Structural 


Address : 50 Mall Road, 1* Floor, GTB Nagar Metro Station Gate No 3, Kingsway Camp, GTB Nagar, New Delhi, Delhi 110009 [4] 
Contact Us : 9990382567, 7082062392, 9717373074, 8285815185 


10. 


Sol. 


11. 


Sol. 


12. 


Sol. 


13. 


Sol. 


14. 


Sol. 


15. 


Sol. 


DPP-(6) / OMC 


S РА % / А, 
Г Ке Ве—_ L 
— М 
L Cl L 
TEC =7х2+3х2+2х8 
=14+6+16 
= 36 
2. each Re has 18 ег and there is no М – M bond present. 
(b) 
Acidity of M — Н bond сс л — acceptor ability 
(a) 
Lo 
Vacant Filled Filled ^ Vacant 
metal o-MO Metal o*-MO 
orbital of H, of H, 


H, to M donation M to H, donation 


р 
(b) 


Dinitrogen can bind with metal in a number of different ways. The majority of complexes have 
terminal monohapto link, т — М. in which the bonding can be considered to be like that of 
isoelectronic CO ligand. 


(b) 
The unexpectedly strong nucleophilicity of dinitrogen shown by the its displacement of water 
and is also exhibited in the formation of a bridged complex. 


[Ru(NH,),N,]* + [Ru(NH.);H,OT* 


[Ru(NH,).N,Ru(NH,).]* + H,O 
(с) 


The М, с and л levels are very close together in energy and they are all symmetric. The CO levels 
are farther apart in energy and skewed toward C. Therefore, the geometric overlap for CO is 
better and CO has better o-donor and л-ассеріог qualities than №. 


(b) 

TEC of [CoCl(en),(NO)]* 
—>9+1+2х4+х-1= 18 
—>х+ 17 = 18 
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DPP-(6) / OMC 


x=18-17 
xe 
2. Bent form 
TEC of [Co(diars)NO]? is 


>94+8+x-2=18 
>15+x=18 


>x=18-15 
>x=3 
2. Linear form 


ххххх 


Address : 50 Mall Road, 1% Floor, GTB Nagar Metro Station Gate Мо 3, Kingsway Camp, GTB Nagar, New Delhi, Delhi 110009 [6] 
Contact Us : 9990382567, 7082062392, 9717373074, 8285815185 


QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


DPP-07 METAL CARBONYLS 


In Mo(CO),(PF,), & Mo(CO),(PPh,), which of the following has highest v. order or M — Co 
back donation: 


(a) Mo (CO), (PE), (б) Mo(CO),(PPh,), (c) both (d) None 
The 16e? dirhodium complex Rh,(CO),Cl, have five structural isomers possible, predict the 
most probable structure among the five structural isomers possible is 


О 
OC. сі ос С 
ж СІ 
И „СО үні RC 
(a) S\/K (b) 
oc Ыы СО OC «са 
О 
м co f OC CO 
(c) у P bu (d) » дында 
OC е 56 
О 
Cl. C 
NN CO 
RÀ RKC 
© ос’ Y “а 
О 


Match the appropriate set of v, stretching infrared spectral bend with trimetallic tricarbonyl 
complexes: 


Complexes МЕ os 
Ср 
ОС--Еһ--СО 
ORK 

—1 

(1) се” -/ "cp (A) 1833, 1775, 1673 cm 
С 
О 
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DPP-(7) / ОМС 


P, fo? 
Rh 
we A 
Кол © 
АУЫ 
(2) Ср \ / Cp (В) 1827, 1783, 1766 cm"! 
C 
О 
Е, 
іі 
VAN e (C) 1960, 1918 cm! 
c ^. 
C 
қ қа” p" 
OC C 
D) VIV È (Р) 1935, 1975, 1953 cm” 
/ 
Ср СО 
р (E) 1773, 1827, 1794, 1744 cm! 
(a) () - A, Gi) - B, (iti) - C, (iv) = D (b) © - C, @ - A, (iti) - D, Gv) - E 
(c) G) - B, (ii) - A, Gii) - D, (iv) -E (d) G) —G, (i) 2 B, Gii) - A, (iv) - E 


The V – C bond distances in У(СО)< & V (CO). respectively are: 

(а) 1.93 &2.00А (Ы) 2.00 & 1.93А ©) 193 &1.93A (d) 2.00 & 2.00À 

In a carbonyl complex having a linear OC — M — Co group, how v,,, will change when Co is 
replaced by Et,N. 

(a) Increase (b) decrease (c) remain same (d) disappear 


Considering NO as a 3e® donar, which of the formula of the corresponding natural metal carbo- 
nyls which isoelectronic with Co(NO), & Fe(CO),(NO), respectively are: 


(а) Со(МО),(СО) & Ғе(СО), (b) Со(МОХСО), & Ғе(СО), 
(c) Co(NO), & Fe(CO),NO (d) Co(CO), & Fe(NO), CO 
The no. of isomer formed by CO, (CO), are: 

(a) 2 (b) 3 (c) 4 (d) 5 


The correct stretching frequency order of carbonyl: 

(a) semibridging > isocarbonyl > o/x assymetric bridge 
(b) isocarbonyl > semibridging > о/л assymetric bridge 
(с) isocarbonyl > с/л assymetric bridge > semibridging 
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10. 


11. 


12. 


13. 


DPP-(7) / ОМС 


(d) isocarbonyl = с/х assymetric bridge = semibridging. 


Disproportionation of Mn, in presence of suitable ligand like Py often leading to formation of: 
(c) Both (d) None of these 


After refluxing of Cr(CO), with CH,CN compound A will formed then after heating compound 
A at 25°C in the presence of C,H,. Compound B will be formed. The compound B is: 


(a) [Mn(Py),* (b) [Mn(CO),] 


CO 
ОС, | aww NCCH3 
Г 
(а) oc | “YNCCH; 
NCCH; 


| 
Cr ye 
S мей 


OC со 7сн; 


(с) 


The Collman’s reagent is 


(a) [Mn(CO),]- (b) Na,Fe(CO), 


(a) terminal, terminal 


(c) terminal, bridging 


(с) V(CO), (d) CO,(CO), 

The infrared spectrum of [n° - СрЕе(СО),|, when measured at room temperature indicated three 
bands at 2005, 1961 and 1795 ст" & when measured at high temperature gave a different 
spectrum with three bands at 2015, 1973 & 1938 сіп. Nature of carbonyl group at both room & 
temperature & high temperature respectively will be: 


(b) bridging, terminal 


(d) bridging, bridging 


Photolysis of [n° – CpFe(CO),], at =78°C results in the loss of the colourless, gas & formation of 
iron containing product having a single carbonyl band at 1785 cm ! & containing 14.7% oxygen 


by mass, the structure will be. 


(b) 


CO 
Ce 
Шо 
ОС 


(4) None of these 
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14. 


15. 


16. 


17. 


19. 
18. 


19. 


20. 


DPP-(7) / ОМС 


The compound (n? - СН.) Co(CO), (A) upon UV irradiation, resulted in the evolution of a gas 
& formation of a new compound B. While the infrared spectrum of A showed absorptions around 
1988 cm, the spectrum of B shows absorptions only at 1798 cmr!. Compound A & B obey 18e? 
rule and both have cyclopentadienyl group in the тр-тойе the structure of compound B will be: 


С) 
» O 


CO 
Co— Co 
(a) po) (b) N 
CO C 
O 
OC 
N 
Со--Со 
\ 


(с) (d) Co—Co 
б ov 9 5. 


Although 17e? species V(CO), has not found to dimerise to give V (СО), the latter has been 
found to form along with V(CO), & remain stable at extremely low temperatures, then if V,(CO),, 
dimer did from than what would be a coordination no. 


(a) 5 (b) 6 (c) 7 (d) 8 

The M - C- M bond angle їй bridging carbonyl ligands are— 

(a) 120° (b) 90* (с) 112° (а) 130° 

The number of isomer formed by CO,(CO), in solid.and solution state respectively are : 
(a) 1,3 (b) 3, 1 Той ser bee (d) 3, 2 

(a) 


In Os,(CO),, the number of carbonyl ligands in semibridging and nonbridgings respectively 
are— 


(a) 4,1 (b) 4, 10 (c) 40, 4 (d) 1,4 
In which carbonyl complex a x b & a x p: 

(a) Symmetric и,- CO (b) Semibridging u, - CO 

(c) a/n asymmetric bridge(d) isocarbonyl coordination 


The correct order of cone angle of phosophines are: 


(a) P (CF,), > P (OPh), > PMe, > PF, (b) PF, > PMe, > P(OPh), > P(CF,), 
(c) PMe, > P(OPh), > PF, > P(CF,), (d) P(OPh), > P (CF,), > PF, > PMe, 
XXXXXX 
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DPP-(7) / OMC 


© 


QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


ANSWERS 


1. (a) 8. 0 15. (с) 
2. (a) 9. (a) 16. (b) 
3. (b) ” A 17. (a) 
4. (a) T1. (b) 18. (b) 
5. (b) 12. (b) 19. (b) 
6. (b) 13. (a) 20. (a) 
7. (a) 14. (b) 
y 
HINT & SOLUTIONS 
1. (а) 


Sol. — л-ассерипо order of PR, is 
PF, > P (OPh), > P (OMe), > PPh, > PMe, | P*Bu, 


PF, is better p-acceptor in comparison to PPh, so stretching frequency value 


Mo(CO),(PF,); > Veg = 2090 & 2055 ст" 


Mo(CO),(PPh,), => Veo =1937 & 1841 cm” 


2: (a) 
OC Cl 
NZS „СО 
Rh Rh 
Sol. АКУЛА 


= 2Rh+ 2C] + 4СО = 18+2x3+4x2 
= 18 +6-+8 = 32 
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Sol. 


Sol. 


Sol. 


DPP-(7) / ОМС 


32 
per metal = PUN 16e? 


(b) 

CO Mas 

terminal CO 2130 - 1850 cm! 
и? — СО 1850 — 1750 сп! 
u? — СО 1730 — 1620 cnr! 
(а) 


In V(CO), negative charge increase metal carbonyl Баск-л-Бопаіпе hence bond length decrease 
& in V(CO), metal carbonyl back-7-bonding also present but in comparison to V(CO), is less. 
So its bond length will increase. 


(b) 

When Co is replaced by Et,N then Баск-л-Боп4тз will increase & у, order decrease. 
(b) 

2NO = 3CO 

(a) Co(NO), =9 + 9 = 18e? 

Co(NO)(CO), = 9 +3 +6 = 18e? 9 

(b) Fe(Co), (МО), =8 +4 + 6 = 18e? 

Fe(Co), =8 + 10 = 18e? 

(a) 


CO, (CO), has 2 isomers one withmo bridging carbonyls and another with two bridging carbonyl 
groups. 


O 
CO CO 
OC С OC 
N % N | „со 
OC—Co Со--СО Со-- UN 
ос” СО ос“ | | “co 
О СО CO 
(Solid) (Solution) 
0 
ji о 
С @ 
мм М-С= 0-м 
м 2% Enn 
Т М М isocarbonyl coordination 
O с/л assymetric 1835 cm™'. 


VCo(bt)> 1832, 1871 cm, 1645 em. 
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Sol. 


10. 


Sol. 


11. 


Sol. 


12. 


Sol. 


13. 


Sol. 


14. 


Sol. 


DPP-(7) / ОМС 
(a) 
Disproportionation in the presence of suitable ligands often leading to carbonyl anions 


3Mn, (CO), +12Py — = 2[Mn(Py), ]* + 4IMn(CO);] 


-10Со 


(а) 
OC, Боз кс | 
C&Hg Cr 
ос” | “чхссн, SÅ co 
ОС 
NCCH, СО 
(b) 


Na,Fe(CO), called collman’s reagent, has found many application in organic synthesis. 
(b) 


The room temperature bands of [n — CpFe(CO),], indicates the present of terminal & bridging 
carbonyl groups & high temperat s of [т = CpFe(CO),], indicate only terminal carbon- 


yls. 

(a) 

[n - CpFe(CO),],= 17e? per metal 1 М — M bond since one Co is lost (2e? are (OSt), therefore 
one additional bond will form in the molecule. 


[n5 - Cp,Fe,(CO),] > n° Сре, (СО), + Co 
16 + 10 + 6 = 32 = 16? per metal. 


(b) 
Infrared absorption of B indicates only bridging carbonyl to attain 18e? rule, dimerisation will 
take place with the formation of a Co — Co double bond. 


O 
С 
РЫ: 
(cho) 
С 


O 
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15. 
Sol. 


16. 
Sol. 
17. 
Sol. 


18. 


Sol. 


19. 


Sol. 


20. 


Sol. 


DPP-(7) / OMC 


(с) 

If the V,(CO),, dimer did from, it would give each metal a coordination number of 7, which may 
present too much steric hindrance to allow stability. 

(b) 

The M - С - M bond angle is 90? or less in bridging carbonyl ligands. 

(a) 


In solid states CO, (СО), formed one isomer & in solution state it will form 3 isomer. 


О 
ос С со 
bra CO 
EDO арй equo —- OC—Co—Com— 
od а” X0 | | “о 
б OC CO 
Solid state Solution state 


oc СО СО 


Other two isomer of solution states are uncertain but neither contains bridging carbonyl ligands. 
m ж” 


In Os (СО) 
(b) 


iy ЮГ of the carbonyl ligands are weakly semibridging and ten are nonbridging. 


MN b M a + В 
о В а=Ь 
a 
Хы 
Іп semibridging M, — CO a = В, a + b are found. 


(a) 
P (CF,), > P (ОР), > PMe, > PF, 
1379 > 128° > 118° > 104° 


хххххх 
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QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


ОРР - 08 METAL CARBONYLS 


The correct order of Tolman’s electronic parameter (у) of selected phosphine: 


(a) PH, > PCL > P(OMe), > P(Oph), (b) PCI, > P(OPh), > P(OMe), > PH, 
(c) PCI, > P(OPh), > PH, > P(OMe), (d) P(OPh), > PCI, > P(OMe), > PH, 
The correct order of basicity of phosphines: 

(a) PhPEt, > P(Bu"), > PMe, > PEt,P. ) PEt, > PMe, > P(Bu"), > PhPEt, 
(c) P(Bu"), > PhPEt, > PEt, > кой PMe, > PEt, > PhPEt, > Р(Ви"), 
Which of the following complex is isostructural with Р, molecular 

(а) Mn,(CO),, (b) Os(CO), (c) Ir (CO), (d) H,Fe(CO), 


Which of the following dihydride was first synthesised which is yellow liquid, unstable above — 
10°C and behaves as a dibasie acid in water. 


(a) H,Mn(CO), (b) H5V(CO), (c) Н,Ғе(СО), (d) H,Co(CO), 
Complexes which contain the n, Ы, ligand are now referred as— 
(a) classical (b) nonclassical (c) both (d) None 


The reaction of CO,(CO), with sodium amalgam followed by methyl iodide leads to formation 
of 

(а) Me,(CO),Co (b) (Me(O),Co(CO), (c) MeCo(CO), (d) МеСо(СО) 1 

When RhCI,.3H,O reach with Co in presence of MeOH at 100°C & 1 atm pressure. Complex 
(A) will be formed, when this complex A react with heptane in presence of CO, H,O & NaHCO.. 
Compound (B) will form compounds (A) & (B) respectively are. 

(a) [Rh(CO),],Cl, Rh(CO), (b) [Rh(CO),CI],, Rh,(CO),, 

(c) [Rh(CO),Cl],, Rh(CO), (d) [Rh(CO),], CL, Rh,(CO),, 

Treatment of ТІСІ, at low temperature with EtMgBr gives an organometallic compound (A) that 
is unstable above —70°C, however, treatment of ТІСІ, at low temperature with MeLi or 
LiCH,SiMe,, give stable compound (B) this is due to. 


(a) The compound (A) is formed by the action of grignard reagent & the said reagent is unstable 
at high temperature. 

(b) The compound (B) is formed by the action of organolithium reagent & the said reagent is 
stable even at high temperature. 
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10. 


11. 


12. 


13. 


14. 


15. 


DPP-(8) / ОМС 
(c) The compound (A) undergoes о-ешпіпайоп therefore the said compound is unstable an high 
temperature. 
(d) The compound (A) undergoes f-elimination at high temperature whereas, in compound (B) 
there is no chance for z-elimination even at low & high temperature. 


When [Mo(CO),] is allowed to react first with LiPh & with the strong carbocation reagent 
CH,OSO,CF, to give a product ‘A’. The structure A will be 


„Ме Ph 
ОС)-Мо--С b) (OC);Mo—C 
(а) (OO); Sok (b) (OC)s SON 
CO CO 
| CO | CO 
OC—Mo—Ph OC—Mo—CH 
ogi Org 
OC СО OC CO 
[Cr(CO),] react with excess of NO, formed compound will be 
(а) [Cr(CO),(NO)] | (b) [Cr(CO),(NO) (СО), (МО), (d) [Cr(NO),] 
The increasing order of acidity of thé-folfowing phosphines аге: 


(a) HCo(CO),(PF,) > НСо(СО),(РМе,) > HCo(CO),(PPh,) 
(b) HCo(CO),(PMe,) > HCo(CO),(PPh,) > HCo(CO),(PF,) 
(c) HCo(CO),(PF,) > HCo(CO),(PPh,) > НСо(СО),(РМе,) 
(d) HCo(CO),(PPh,) > НСо go EF) > HCo(CO),(PMe,) 
The final producrt in the reaction: 

[Mn(CO),]* + MeLi — is: 


(а) [Mn(CO), Me (Ы) [Mn(CO);]Me] —(e)4Mn(CO),] (d) [(Ме(О) Mn(CO),] 
Which of the following complex contain both bent & linear nitrosyl groups are: 

(a) [Ir(PPh,),(CO)(NO)CI]* (b) [Ru(PPh,), (NO),Cl]* 

(с) ІСт?- С.Н.) Re(CO),NO]* (d) Ғе(СО),(МО), 

[Mn(CO),]' —=°>P 


(a) [Mn(CO)(H,O] (6) [((CO),Mn(COOH)] (с) [Mn(CO),H]* (d) [HMn(C),] 

When Co,(CO), react with CHCl, yields compound (A) with molecular formula Co,CH(O),. 
Both IR and NMR data indicate the presence of only terminal CO ligand & the structure is 
symmetrical on the above information which of the following statement about the structure (A) 
is not correct. 


(a) The compound (A) follow 18e? rule. 

(b) the number of per M – M total no. of M — M bonds are 3 and 2 respectively. 
(c) the oxidation state of the metal Co in product (A) is +1. 

(d) it has a carbido ligand which present in и? bonding mode. 
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17. 


18. 


19. 


20. 


DPP-(8) / OMC 


In the reaction given below— 

[Ir(CO)(CD(PPh,),] "> P 

The major product ‘P’ & their respective mechanism for the formation of product as: 

(a) [Ir(CO) (СІ) (PPh,) (PEt,) + PPh,, dissociative 

(b) (СО) (СІ) (PPh,) (PEt,) (PEt,)] + PPh,, associative 

(с) [Ir(PPh,) (СІ) (РЕВ) + CO, associative 

(d) [Ir(PPh,) (СІ) (РЕВ) + CO, dissociative 

[1? - CpFe(CO), (A) is a dark green solid compound. The IR spectrum shows a single CO 

stretching band at 1640 m~. The 'HNMR spectrum shows a single line even at low temperature, 

which of the following statement is not true on the basis of given data about the structure of [тр 

- CpFe(CO), 

(a) The complex (A) follows the 18 electron rule. 

(b) The total number of M – M bonds in the complex аге six. 

(c) All СО? are present u*-mode 

(d) The СО are present in u?-mode where as another two СО” are present at u?-modes. 

Consider the compound [C,H,) a is likely to be the best description of the C,H, 

ligand. 

(a) it is bonded in an n’-manner to the Ru atom and one ІН NMR signal is observed over a range 
of temperature. 

(b) it is a bonded in an n*-manner to the Ru atom, but ЇН NMR signal is observed in the limiting 
high temperature spectrum. 

(c) it is a bonded in an т\?-йаппёг to the Ru atom and the ЇН NMR spectrum is consistent with a 
stereochemically non-rigid molecule. 

(d) it is a bonded in an 1|7-таппег to the Ru atom and ІН NMR spectrum is consistent with a 
static structure. 

The reaction of (1 C.H) Mo(CO), with [Ph,C] [BE] results їп: 

(a) proton abstraction & formation of [(17— С.Н.) Мо(СО),Г 

(b) proton abstraction & formation of [(n°- C.H.) Mo(CO),] 

(c) proton abstraction & formation of [(1?— C.H,) Mo(CO),]* 

(d) proton abstraction & formation of [(1? — C.H,) Mo(CO),]* 

Which statement is incorrect about CO ligands? 

(a) A CO ligands can accept electrons into its 1*MO; this weakness the C — О bond. 

(b) In the IR spectrum of Fe(CO)., absorption assigned the CO stretching modes are at higher 

wave number than that of free CO. 

(с) CO ligands can adopt terminal, и and u, bonding modes, the amount of back donation de- 

pends on the bonding mode. 

(d) fluxional behaviour is common іп metal carbonyl compounds, and can be investigated by С 

NMR spectroscopy. 


XXXX 
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ANSWERS 


1. (с) 8. (d) 
2. (b) 9. (b) 
3. (с) 10 
4. (с) p" 
5. (b) 12. (d) 
6. (c) 13.(b) 
7. (b) 14. (d) 
р 

HINT & SOLUTIONS 

(с) 


PCI, > P(OPh), > РН, > Р(ОМе), 
409 292 271 23.4 

(b) 

PEt, > PMe, > P(Bu"), > PhPEt, 
8.69 8.65 843 6.25 


(с) 
ос СО 
\ | yen > 
ЖА / 
(OC)3Ir—]—, (СО); P—|—P 
a NIA 
ác | CO 
CO 


both are tetramers. 


15.(b) 
16.(b) 
17.(d) 
18.(b) 
19. (d) 
20.(b) 


DPP-(8) / OMC 
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Sol. 


Sol. 


Sol. 


Sol. 


10. 


Sol. 


DPP-(8) / OMC 
ПСО), =9 + 6= 15 
Р,-5 


ТАҒА 


(с) 

Н,Ее(СО),- 18e? 

it is the dihydride which synthesized first. 
(b) 


H 
«i 
H 
Nonclassical 


Complex which contain the n, – H, ligand are none refered to as nonclassical. 
(c) 

СОСО), + 2Na  2Na(Co(CO); [Co(CO),]- —7-[MeCo(CO),] 
(b) 


MeOH heptane 


RhC1;.3H,O + CO [Rh(CO),Cl], ——— — — M КЬ,(СО) 
272 100°G) Latm 2 со, чансо, ^ 
(9) 
H H чш а EM ин 
2 2 5 C 4C ;-H— Ti CH, = CH 
H4C— A + Cry 2 
: oe x = E. ж rd в M 
H3C—C С-Сн; Et Et 
Н, Н; 
(b) 
Li 
e 
‚Ол 


Mo(CO), > (ОС);Мо = C=O —> (ОС);Мо See 


СН;О5О-СЕ; БЕН; 
(00) sMo=Cr 
(d) 
[СгСО) | =6+6х2=6+ 12 = 18e? 
4МО-6С0. 
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DPP-(8) / OMC 
© [Cr(NO),J= 64+ 4x 3 = 64 12 = 189 — 2 
11. (c) 
Sol. | HCo(CO),(PF,) > HCo(CO),(PPh,) > HCo(CO),(PMe,) 
The acidic character of metal carbonyl hydrides decreases on descending the group in periodic 
table & more will be the л-ассерюг ligand present on phosphine more will be acidic strength. 
12. (d) 


-ө 
So. гми(СОУ]* + MeLi 29 [Mnicoyj* Meets [ми(со) Ме] —= 
OC 100 ОС (> m 
/ : [ 
`ма Me ^Mn——C-Me 
OES 4 | 
OC oCo ая 
13. (b) 
ae 
MN NU — |, 
Sol PEN | 
О 
14. (d) 


Sol.  [Mn(CO)]:' —38°> [Mn(CO),]18e? dissociative mechanism 


CO / CO 
OC. le co A4 Об | со 


n n 
ос” со њо оС | “ео 


Н 

15. (6 

Н 

С 

ИТУ 
(OC)3;Co——Co(CO)3 
Sol. 624 ‘CH’ contribute “Зе” which is p*-bridging. 
о 


(CO); 
ТЕС on each Co will be =9+3х2+1+1+1=9+6+3 = 18е® 
TEC = Co,(CH)(CO), C=M+L 


=9х3+3 9х2 О=Со-1 

= 48e? Со=+1 

КЕТКЕНШЕ = 
2 2 2 


48 
рег М-М bond = и 
The incorrect statement is (Ъ). 


Address : 50 Mall Road, 1* Floor, GTB Nagar Metro Station Gate No 3, Kingsway Camp, GTB Nagar, New Delhi, Delhi 110009 [6] 
Contact Us : 9990382567, 7082062392, 9717373074, 8285815185 


16. 


Sol. 


17. 


Sol. 


18. 


Sol. 


19. 


Sol. 


(b) 
che. yes PEt, 
Ir --»- 
YN associative 
Ph3P CO mechanism 
16e9 
(d) 
Cp 
| 
Fe—CO 
С А » C 
роге |727re- Up 
NIZ 
i 
Cp 


DPP-(8) / OMC 


[т - CpFe(CO),] > ТУЕ =5х4+8х4+4х2=20+ 32 + 8 = 60 


М-М bond= 3 


nx18-TVE 4x 


aT Вы 
2 


electron per metal = 15 this means each metal makes 3 М – M bond. 
Voo = 1640 сп! indicates и? СО. 


(b) 


(б 
Жы 
СО 


ОС СО 


(С.Н) Ru(CO), =n +8 +6 = 18 = п + 14 = 18 = п = 18 – 14 = 4 


here all hydrogen atom gives 1 signal іп ІН NMR. 


(d) 


Cycloheptatriene complex can be oxidized (hydride ion abstraction) to form cycloheptatrienyl 
(some times called tropylium) complexes: 


(Ph3 C) (BE) 


Mo 
ос “со 
СО 


+ 


+ BF, + PhCH 


CO 


Address : 50 Mall Road, 1* Floor, GTB Nagar Metro Station Gate No 3, Kingsway Camp, GTB Nagar, New Delhi, Delhi 110009 [7] 
Contact Us : 9990382567, 7082062392, 9717373074, 8285815185 


DPP-(8) / OMC 


20. (b) 
Sol. In the Fe(CO), absorption assigned the CO stretching mode are at lower wave number than that 
of free CO. 


ххххх 
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The bond order between metal and carbon in fischer carbene is 

(a) One (b) Two (c) Less than two (d) Between one and two 
Which of the following option does not match with fischer carbene. 

(a) Singlet 

(b) Electrophilic nature of carbene с 

(c) Low oxidation state 9" 

(d) Nucleophilic nature of carbene carbon 

Oxidation state of the metal in carbene (СО) (CD(NH,) Mo = CHCH, 

(a) 2 (b) 3 (c) 1 (d) 4 

Correct match of schrock carbene is 

(a) Triplet, electrophilic, bond order = 2 (b) Triplet, nucleophilic, bond order = 2 
(c) Triplet, nucleophilic, bond order < 2 (d) Singlet, electrophilic, bond order = 2 


OMe 
CO)s5C —c — 
The product of (FO)sCr—= N 
Ph 
P o: NHR 
(a) (CO)sCr—C. (b) COC 
NHR Ph 
NR NHR 
CO)4C -с/ CO);C — 
ОЕ лек 
Ph Ph 


я BuLi 
(CO);Cr=C — > 
The product of СІСН,ОМе 


Н? 
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10. 


11. 


O 


СОУС =e Ж 
(а) ae (b) сооб ] 


MeO- CH, CH, 
Ж 2 
(СО)5Сг==С (СО) Сг=С 
(с) (9) O—CH, 
H,C Me 


For (PPh,).Cr = CHCH, correct statement is 

(a) Oxidation state of Cr is +2 and obey 16e" rule. 

(b) Oxidation state of Cr is +2 and obey 18e rule. 

(c) Oxidation state of Cr is +3 and obey 18е rule. 

(d) Oxidation state of Cr is +3 and obey 16e rule. 

The bond order between double болда and its. substituent except Н is lowest in 


(a) (CO); Mo = CHOCH, (b) (CO); Mo = CHNH, 
(a) (CO); Mo = CHSH (d) (CO); Mo = CHN(CH,), 
The bond order between double bonded carbon and its substituent except H is lowest in 
(a) (CO); Mo = CHOCH, (b) (CO), (NO) Mo - CHCH, 
(a) (CO), (NH,) Mo = СНСҢ? (d) (CO), (Py) Mo = CHCH, 
Predict the possible product from the proposed reaction. 
OMe 
(OCMo—X A. NHMe Heat 
Me Me 
N N 
(a) сум ] (b) (0OsMo-X ] 
Me Me 


O O 
(a) сум] (а) сум] 


The product of the reaction is— 


OMe 
(OC);Cr=C + — ----- 
Ph 
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14. 


15. 


DPP-(9) / OMC 


Ph OR 

(а) = (b) (CO) Cr 

MeO H 

Ph Ph 
(c) y (d) 2 

RO R 
Singlet carbene is treated as which of the following and what will be the change in O.S. 
(a) Neutral, no change (b) Neutral, change by 1 unit 
(c) dianionic, no change (d) dicationic, change by 1 unit 
The ЗС NMR resonance position of the carbene for terminal and bridging group respectively is 
(a) 250 — 500 6 and 100-2106 (b) 100 — 210 6 and 250 - 500 6 
(c) 250 — 500 6 and 0 - 106 (d) 0 — 10 бапа 100-2106 


Consider the following structures and predict about Cr — C bond length. 


OMe O 
сқос); сос, | 
сет 


TN 
N 
Me 
I П 


(a) I5 II (b) Г >I (c) I2 II (d) None of these 
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ANSWERS 
(d) 6. (с) 11. (a) 
(d) 7. (b) 12. (a) 
(a) 8. (a) 13. (b) 
(b) 9. (d) 14. (a) 


(b) 10. (b) 15. (b) 


DPP-(9) / OMC 


HINT & SOLUTIONS 


1. (d) 
Q X, Hetero atom 
LnMc-d» x () (OR, NR) 
1. 
me ge 07у 
Singlet carbene 
x x 
= А 
M=C M—C 
N 
Y R 
Due to the overlapping of hetero m» order in Fishcher carbene of metal and carbene 
is between one and two. 
2. (d) 
Sol. In Fischer carbene, metal is in low oxidation state. 
— Carbenic carbon is electrophilic in nature. 
— The organic carbene us&d.is singlet carbene. 
3. (а) 
Sol. О5 of Mo is (CO), (cl) (ЧН Mo =СНСН, 
-l + (-1) +х= 0 
-2 +х= 0 
х=2 
4. (b) 
Sol. Іп schrock carbene, organic carbene used is triplet carbene. 
— The carbenic carbon is nucleophilic in nature. 
— Bond order = 2 
5. (b) 
МЕ 
со,бт=с — YXNHR— 
Sol. É 
Ph 
OMe OMe 
H 
H -MeOH \ 
Se \ = (CO)5Cr—CuH~_ 
(CO)sCr “SS NHR a has 
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6. (c) 


O O © O 
/ BuLi / / 
Sol (CO);Cr—C ---->-(СО)Сі--С -——- (CO);Cr—C \ 


O O 
CICH,OMe / н» / 
-------5- (СО)Сі--С ---->- (CO);Cr=C + MeOH 
-MeOH 
H 


H,C 
H5C-OMe 
7. (b) 
Sol O.S. of Cr in (PPh).Cr- CHCH, is + 2 and TEC =5x2+6+2=10+6+2= 18е 
8. (a) 


Sol Вопа order between double bonded car its substituent depends upon electrod-negativity 
of the substituent. 


| э 1 
Extent of back donation ос Bond order of C — М œ Electronegativity oc BO of C_X 
2. Electronegativity order is 
O>N>S. р 
Hence, option ‘а’ is the right answer. 
9. (а) 
Sol Metal carbon IR stretching frequency depends upon the ligands present in the complex. 
п — acceptor ligands oc : 
M -C stretching frequency 
10. (b) 
Me 
5 OMe 7 | 
О 
Sol. _ Me — (ОС) мо=  ] 
И сум ] —= (ОС);Мо № 5 
11. (a) 


RO 
OM 
А 2 
Sol,  (QOXsCr— OQ {ок —> (COXCr—C 
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12. 


Sol. 


13. 


Sol. 


14. 


Sol. 


15. 


Sol. 


DPP-(9) / OMC 


OR ES 
ys Ph 
шат --->-(ОС)СІ-С = = 
N 
C H MeO 
Ph Nome 


(a) 


Singlet carbene is treated as neutral and there is no change in O.S. of carbene metal. 


X 


MSD 
(215 D oy 


dionionic ў 
T / 
Має С 

б 
(а) 
For terminal — 250 - 500 à 
For bridging groups — 100 — 210 ô with M — M bond 
For bridging groups — 0 — 10 6 without M – M bond 
(b) 
The Cr - C bond length is longer is II as compared to I as the carbene carbon is electron deficient 
in both the cases. However, inI there is only one hetero atom containing electron donating group 


while in II there are two heteroatom based electron donating groups on the carbene carbon. The 
effect of the phenyl group seems to be less when compared to the heteroatoms. 
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Which molecular orbital act as electron donor and electron acceptor in C = C respectively. 


(a) сапат (b) x and тж (c) m* and п (d) c and л* 
Through which hapticity fullerene attached with metal. 

(а) тү (b) n° (с) n? (d) n! 

How many alkene signals are observed, 

(т@?— Cp) Rh (n= C,H,), at 233 » an ЧЮ 

(a) 2 and 1 (b) 1 and 2 (c) 2 and 3 (d) 4 and 1 


Arrange the reactivity of the following types of alkene given 


ӨРЕН ХАС! 

WN — ў 2 

(i) (ii) (iii) а) кә (vi) 

(а) (i) > (iv) > (i) > (ш) > (1м) > (vi) (b) (1v) > (1) > (іш) > (Ш) > (iv) > (мі) 
(с) (vi) > (v) > (ш) > (1) > Gi) > Gv) (d) (1v) > (vi) > (1) > Gi) > (Ш > (v) 


What will be the product of the given alkene metathesis reaction. 


О 
(а) 


almo mne 


(c) 


Eu: H 
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H 


Reactivity order of olefins for metathesis 


iy G Aye Ed 


(1) i) (ii) (iv) 
(a) (1) > Gi) > (ш) > (v) (b) (iv) > (ii) > Gi) > G) 
(с) (iv) > Qi) > @) > (ш) (d) (ш) > (1) > (0) > (iv) 


What will be the product for the given metathesis reaction. 


Ж _ 
(a) (b) т” (с) ы (а) һе 


Product for the given reaction 18 


d , 
Eie 


о > © 
(а) « и 2 (b) 4 ^y) (c) ко NI (d) No reaction 


H C -Nu 
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10. 


11. 


12. 


ОРР-(10) / ОМС 


Predict for the given reaction is 


Mo 
p Mp MeO 
er = 
MeO 
R 
Cp 2 R5 
Nui? WA: 
Mo. Mo 
Ж WP / up 
(a) Ro (b) Ry 
MeO OMe 


OMe 


OMe ” 


dS 
(c) 2 Ry р 


(4) No reaction 


OMe 


In metal-olefin interaction, the extent of increase in metal — olefin back x-bonding would 
(a) Lead to decrease in C = C bond length. 

(b) Change the formal oxidation state of the metal. 

(c) Change the hybridisation of the olefin carbon from sp? to ѕр?. 

(d) Increase with the presence of electron donating substituents on the olefin. 

Which is not a x-bonded complex. 

(a) Zeise's salt (b) Ferrocene (c) Dibenzene chromium (d) Tetraethyl lead 
Arrange the following compounds in the increasing order of ethylene C — C bond length. 


OT o F 
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© | © | 


Fe Fe 
(iii) ч. (iv) А 
А | > кыр” | > 
PEt; PEt, 
(a) Gi) < (1) < Gï) < (iv) (b) (iv) < (ш) < (и) < © 
(c) Gi) < аш) < (1) < Qv) (d) (iv) < (ii) < G) < (ш) 


13. To which of the following structures will trifluoroethylene (Е.С = CHF) bind most and least 
strongly respectively. 


Y 


P 
| ось, | ACO - Men, | ac? 
(i) oc” | "co (ii) ve | “--Ме-Р 
СО Р РМе; 
© о 
БЕ | 
T Ti 
@ „му 
© “М 
ГА 
(a) (1) and (ii) (b) (ii) and (ш) (с) (ш) апа (4) (d) (1) and (1) 
14. The reactivity order of trans and cis-cyclooctene towards transition metal say Cr. 
(a) Trans > cis (b) cis > trans (c) Trans = cis (d) Can‘t determine 


15. For metal olefin complexes (1) [PtC1 (C,H, and (т) [PtCl(C,F,)], the correct statement is 
(a) C – С bond length is same both in (1) and (ii) 
(b) C - € bond length in (1) is smaller 
(c) C - € bond length in (ii) is smaller 
(d) A metallacycle is formed in each complex 


XXXXX 
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ANSWERS 
(b) 6. (c) 11. (d) 
(c) 7. (c) 12. (a) 
(a) 8. (b) 13. (b) 
(b) 9. (a) 14. (a) 


(a) 10. (c) 15. (b) 


Sol. 


Sol. 


HINT & SOLUTIONS 


(b) 

The С = С z-bonding Mo acts as an electron donor, while the л — MO is an electron acceptor. 
(с) 

Fullerene attached with metal through n? mode. 

Eg. Mo (n*- C (СО); 

(a) 


60: 


P 


Hn?" 
> a 
ап /,,, ра D. “МН, 


H, Нь ark, 


At low temperature i.e. 233K two т „т proton are observed. 
АН — 1 signal 
4H, — 1 signal 


But at high temperature i.e. 373K, the proton environment become equivalent as each alkene 
ligand rotates about the metal ligand co-ordinate bond. Therefore only | signal is observed. 


8H 1 signal. } 


(b) 
4 _ A > Ol| 
> > || > 72; 
хх. nam “4 
most least 
reactive reactive 
(a) 


(К = nC. H.) 
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DPP-(10) / OMC 


6. (c) 

Sol Olefins such as а cyclohexenes have little or no ring strain and cannot be easily polymerised 
with the usual catalysts. Strained cyclic olefins such as shown above, have sufficient ring strain 
to make this process possible. 


O 
СЕ; 
|_| > > / > И /, 
CF; 


7; (с) 


xd x 


LnM Y LnM Y 
CE 0 
a 


Sol. 


Sol. 


Sol. 
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10. 


Sol. 


11. 


Sol. 


12. 


Sol. 


13. 


Sol. 


14. 


Sol. 


15. 


Sol. 


© Мо 
MeO pA Б Р 
R3 
MeO OMe 
(c) 
p ——— M 
sp? 
(d) 


Tetraethyl lead i.e. Pb(C,H,,) is not л-бопіеа complex. It is o-bonded organometallic com- 
pound. 


Beg p" 


ГРЬТХ 
Н.С 3 CH; 
Н.С 


(а) 

In this series, (1) has the shortest. © = С bond length, the back donation from Fe to ethylene is lest 
because of higher positive charge on the complex and (һе presence of two good m-acceptor СО 
groups. 

and (iv) has the longest C — C bond length indicating the highest back donation to ethylene due 
to the presence of two good o-donor ВЕР groups. 


(b) 

The tungsten complex will bind most strongly since the third row transition metals binds the 
strongest and also due to the presence of two highly donating biphosphines. Ті“ has no electron 
density for back donation since it is a d? system. 


(a) 

Trans cyclo-octene has more strain when compared to the cis-isomer and hence will bind strongly 
to metal to release this strain. 

(b) 

As we know in the presence of EWG л-БасКк donation increases due to which M – M bond 
becomes strong and C — C bond becomes weak. 

Since in C,F,, Е act as EWG hence have C - C bond weak and C – C bond length high. 


2 4 


XXXXX 
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DPP- 11 OMC 


The difference between the Fischer & Schrock carbene is that: 

(a) Fischer carbenes are electron rich & can be attacked by electrophiles; 
schrock carbenes are electron poor & can be attacked by nucleophiles. 
(b) Fischer-carbenes are electron poor & can be attacked by nucleophiles; 
Schrock carbenes are electron rich tacked by electrophiles. 

(c) they differ based on the metal 2 йй with it. 

(d) None of these 

Which of the following statement is not true regarding the carbene. 


(a) Schrock carbene behave like a phosphorus ylide in some of its reactions. 


(b) The carbene carbon of Prac carbene is nucleophilic Іп nature where as metal is electron 
deficient. 


(c) The metal-carbon bond of fischer carbene has relatively high rotational barrier. 
(d) The metal atom of fischer carbene is relatively electron rich. 
How many carbene unit in the given complex have? 


с um 
Рсуҙ 
(а) 1 (5) 2 (с) 4 (d) 0 
Match the following 
Column I Column П 
(Г) Fischer carbene (A) it behave like phosphorous ylide in some of its reaction. 
(II) Shrocks carbene (B) The carbene carbon is nucleophilic in nature. 


(C) The metal atom is relatively electron rich. 
(D) The Grubb’s first generation catalyst is typical example for this 
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(E) It quite often does not obey the 18e? rule. 


(Е) The metal-carbon bond has relatively low rotational behaviour. 


(a) I- C; Е; II- B, р, E (DI-C,D;II-A, B, E 
(c) I- C; Е; II-A, В, E (d I- C, Е; II- A, B, C. D 
The product formed in the following reaction is: 


© 
еңсере у PROBE 
М 


| 
Li 


OEt 


2 
Ж (0C)5Cr=C 
(a) 1 (b) N 
Cr(CO)s Б» 
Фо ” Et 


Ж 
= N 
(с) (OC)sCr Y^ (d) e A 


The by product formed of the pre reaction is 


O Buli 
MeOCH,CI 
(CO);M не! 
(а) MeOH (b) CH,COOH (с) PhCH,OMe а) -сн, 


The product will be of the following reaction is: 

[Mn(CO),(CF,)]* + H,O > 

(а) [Mn(CO).(OH)] (6) [Mn(CO), = CF] (c) [Mn(CO),]* (d) [Mn(CO),] 
Which of the following complex gives higher stretching. 


Ph Н Ph 
Ree C CO 
Me3P Cl Me3P Py 
(a) I (b) II (c) I2 II (d) not define 
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10. 


11. 


12. 


13. 


DPP-(11) / OMC 
What will be the product(s) in the following reactions: 


ОМ 
(CO);W=C А 
$ 
Ме 
(а) КОС) № = (Me ]* BCI; (b) C(OC),W ° (Me 
Ф 
OBF? 
(c)RC=CR (dO es 
Me 


How many number of carbon monoxide are eliminated of the following reaction: 

Co(CO), + HC = CH > (H,C,) Со, (СО), + CO 

(a) 2 (b) 4 (c) 3 (d) 8 

Which one of the following statement is true for [MLn(CR,) complex, in which M = transition 
metal; L = Ligand; CR, = fischer carbene? 

(а) L is a поп-л-ассеріог type 

(b) К group is non-z-donor type 

(c) Carbon centre is electrophilic in its reactivity 

(d) Metal atom is in its high formal oxidation state 


W(CO), reacts with MeLi to give an intermediate which upon treatment with CH,N, give а 
compound X. X is гергезейГесі а5 


(a) WMe, (b) (CO), W Ме 
(с) (СО) ХУ = C(Me) (OMe) (d) (СО) № = CMe 
What will be the this by products of the following reaction: 
OMe 
СІ(СО)5 | 9 
S Er 
OR 
(Carbon nucleophile) 
O O 
(a) A (b) А (с) A (d) MeOH 
Ph ме Ph OMe Me ‘Oph 
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Which of the following catalyst is intermediate in between fischer and schrock types carbene. 


(a) Wilkinson’s catalyst (b) Vaska’s complex 
(c) Zeise's salt (d) Grubbs first generation catalyst 
What will be the product of the following reaction: 
СН,М№ 
Os(PPh3)Cl( МО) --2-2»- 
PPh, PPh, 
Ph pessd ane HC l se 
——Os T US 
(а) ^ | “а (b) ? | “с 
PPh; PPh, 
үр i 
CH \NO 
27 3 SM 
Ph4P— Os H4C —Os 
о * Tq (^ “сн, 
PPh; PPh, 
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D a та 


(b) 
(c) 
(a) 
(c) 
(b) 
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(a) 
(с) 
(а) 
. (b) 
10. (a) 


юр ND 


ANSWERS 


11. (c) 
12. (c) 
13. (b) 
14. (d) 
15. (a) 


Sol. 


Sol. 


Sol. 


Sol. 


HINT & SOLUTIONS 


(b) 
In fischer carbene the carbene is electron deficient, attacked by nucleophiles & stabilized by 
heteroatom. 


In schrock carbene, the carbene carbon is electron rich and attack by electrophile. 
(с) 
The metal-carbon bond of fischer carbene has a relatively low rotational barrier. 


(a) 


Рсуз 


There is one carbene unit in the "m" A 


(с) 
In fischer carbene metal atom is relatively electron rich & metal carbon bond has relatively low 
rotational barrier. 


Іп schrocks carbene it behave like phosphorus ylide in some of its reaction, in this carbene 
carbon is nucleophilic in natufe and it does not obey 18e? rule. 


(b) 


© 
ССО), + Mm m e. 
6) 
1 


© 


О Фо ОБ! 
/ Et,OBF 2 
(OC)sCr=C. a © (ОС)5Сг=С 


» Q 


O ; 
(COSM-X у Bull, cose Уу 
Ө 
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Sol. 


Sol. 


Sol. 


10. 


11. 


Sol. 


12. 


Sol. 


DPP-(11) / OMC 


O O 
(COM «MOCH CI ғ 


" CH; 
H,C— Me 
(с) 
i 
— 19 
CO);Mn-C+0® (СО)-Мп-С--О 
(СО)5Мп г | an | 5 | | -HE [Мп(СО) 
H 


Here, the CF, carbene is electronically similar to a fischer carbene because of the presence of 
fluorines, the carbon of CF, undergoes nucleophilic attack by water. The intermediate eliminates 
two HF molecules to give the molybdenum carbonyl complex. 


(a) 
The fact that the carbonyl stretchin y in lower in the carbyne complex indicates that 
the electron density is more on th and the back. donation to CO is higher. This means that 
the carbynes are better donor than the carbenene. 
(b) 

OMe 
(CO,Ww-c/ |  BCh = СМе BCI; 

5 X. — ў. [(OC);W = СМеГ ВСІ, + BCb(OMe) 
Me 
OC 
СО 
Cl(OC),W = CMe —> CI—W=C—Me 
ос? 
СО 


Co(CO), + HC = CH > (H,C,) Co,(CO), + 2CO 
When alkyne present in bridged position, then it will donate 4e°. So in this reaction there will be 
replacement of 2CO, which is 4e? donar. 


(c) 
Because carbene carbon is electrophilic in nature, in fischer carbene ligand is m-acceptor and К 
group is m-donar and metal in low oxidation sate will be present. 


(c) 
MeLi Ka Мз 


W(CO); ———>» (CO);W=C= 
о Ф 

O Li OMe 

es CHN; а A 

(CO);W —C—Me (Соус 

Ме 
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13. What will be the this by products of the following reaction: 


OMe 
СІ(СО)5 | 9 
pa ect 
OR 
(Carbon nucleophile) 
O O 
(a) A (b) X (c) A (d) MeOH 
РЫ Me Ph оме Ме  "oph 
14. Which of the following catalyst is intermediate in between fischer and schrock types carbene. 
(a) Wilkinson’s catalyst (b) Vaska’s complex 
(c) Zeise's salt (d) Grubbs first generation catalyst 


15. What will be the product of the following reaction: 


CH,N 
Os(PPh3)Cl( NO) ——2—2> ” 


PPh; PPh, 
Ph om Hs Н.С d > W 
———Os meg 9 
(а) 7 | “о ( ^ | "o 
PPh; i PPh; 
js Á 
CH \NO 
27 3 M 
Ph4P——Os H4C——Os 
(с) ^ | “сі (One "cg, 
PPh; PPh; 


XXXXX 
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DPP- 12 OMC 


The addition of an alkyne to Co,(CO), results in the formation of a Co,C, cluster in which the 


alkyne С-С bond length is 

(a) longer than free alkyne (b) shorter than free alkyne 
(c) equal to the free alkyne (d) can’t predict 

Suggest possible product of the following reaction : 


Е, PhC =CPh 


| Ph Ji 
а) ос“ | V7 (b) осу. © 
CO 
Ph Ph Ph 
| 
Ti 
(c) һ-</ D (d) No reaction 
Ph 


Product of the following reaction 
Cp,Ni, (и — CO), + PhC = CPh —> 
Ph 
| E 


Tis, 4 


(а) Ni NE (b) „Л Ni 
Gg“ © © € 
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Ph „Ph 
C — t 
54 


/ Ха” N Ө) 
| ? j O 


Correct bond length order of M-alkyne in the given complexes. 


H | d ,No.| Т h, | ў 


(4) No reaction 


/ 
C C С 
сыр-| СВР || ср || 
С С С 
\ \ \ 
H NO, СН; 
(i) (i) ii) 


(а) © > Gi) > Qi) (5) Gn» Gi) > () (с) () > Galt) > (0) (а) Gi) > G) > (Ш 


The electron count of alkyne following 18e- in the given complex will be 
2 


хоу? 


(а) АП 3 alkyne will give 26” count. 

(b) 1 alkyne will give 2e--couft.afid other 2 alkyne will give 4e-count. 

(с) 2 alkyne will give 2е` count and 1 will give 4е` count; 

(d) All 3 alkyne will give 4e -count. 

When alkyne is bridged with 2 metals what will be the electron count of alkyne. 
(a) 2 (b) 4 (c) 3 (d) None 
Product of the given reaction will be 


О A 
O 
бе; >о-м ЕС? 
O Me O 
Т x 
n E РІСІ, 80°C 


Me 


O O O 
Ж к Ж 
(а) О (b) О (с) О cs (d) No reaction 
O O O 
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[2] 


DPP-(12) / OMC 


entity the ones which 1s not a co-ordination mode of alkyne ligand. 


$ PA К а 
С=С С С 
(а) \ Z (b) | 
М 
ч т 


9. The product of the given alkyne metathesis is 
O 
(t-BuO)4W = ССМе» 
toulene 
----------------5- 
lindlar's catalyst 


ІСІ 
Ме Ме 
O 


О Рі 
(а) ў (b) З (с) (4) No reaction 


10. Metal alkyne complex mainly exist as Metallocycloproton 
(a) due to high electronegativity of C (b) due to C-C triple bond. 
(c) due to metal atom (d) due to structure of alkyne 
11. Predict the product for the given reaction : 


Cox CO), 
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12. 


13. 


(d) No reaction 


Applications of alkyne metathesis are 


(a) synthesis of polymers (b) electronically interesting macrocycles 
(c) Natural products (d) All of these 
Alkynes coordinate for more readily than alkenes to a metal due to 
(a) steric reason (b) electronic reason 
(c) less electronegativity (d) both (a) and (c) 
ххххх 


p" 
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ANSWERS 
(a) 6. (b) 11. (a) 
(b) 7. (a) 12. (d) 
(b) 8. (c) 13. (d) 
(d) 9. (c) 


(b) 10. (a) 


Sol. 


Sol. 


Sol. 


HINT & SOLUTIONS 


(a) 
The addition of an alkyne to Co,(CO), results in the formation of a Co,C, cluster in which the 
alkyne С-С bond is lengthened to 136 pm and the bond length in free alkyne is 120 pm. 


(b) 


Substitution of CO by an alkyne. The x-bonded alkyne acts as 2е` donor. The Ti centre retains an 


18 e count. 
I PhC = СРЬ |. + СО 
gig — ———=—=——» v ы 
ос“ © ос © 
OC Ph Ph 
(b) 


Ph ” йй 
7 Ph 


(d) 
As we know the presence of EWG enhance the л-Баск bonding so in (ii) NO, is EWG due to 
which M-alkyne will have stronger bond and lesser bond length. 


г. The order of M-alkyne bond length will be Git) > (1) > (it). 
(b) 


ead 
W. 
E 
Nea 
ТЕС-6-2-2-4-4 
= 18е 
(b) 


Alkyne act as 4e -donor. It uses one л-Бола to one metal and other z-bond to other metal. 


JN 


LnM MLn 
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DPP-(12) / OMC 


Sol. 


Sol. 


Sol. 


10. 
11. 


Sol. 


12. 
13. 


Sol. 


(a) 
0 О 
< 
<. tungsten O | | 
——— 
К Ме alkylidynes 6) 
О PAN О 
Sx + 
ME Me ———Me 
(c) 
“с=с” 


This bonding is not a co-ordination mode of an alkyne ligand. 


(с) 
О P O 


. Tungsten | Hm 
"alkylidyneg? 


Co;(CO)s (ОС)Со H ui = 
Ph e + me -->- 


(4) 

(4) 

Alkynes coordinate far more readily than alkenes due to steric (more open, less hindered) апа 
electronic (better donor, 2 or 4 e-bonding) reasons. 


XXXXX 
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DPP- 13 OMC 


The square planar complex [IrCl(PPh,),] undergoes oxidative addition of Cl, to give two products 
(a) fac and mer (b) cis and trans (c) enantiomers (d) linkage isomerism 


Below reaction is an example of? 


,PMe; 
Me;P-Pt. h H————R 
3 
(a) reductive elimination (b) oxidative addition 
(c) migratory insertion (d) None of the above 


The correct reactivity order for Ni(0) complexes with Mel is:- 

(a) Ni(PR,), > Ni(PAr,), > Ni(PR.),(alkene) > Ni(PAr,),(alkene) 

(b) Ni(PR,), > Ni(PAr,), > MA einen > МРК.) (alkene) 

(c) Ni(PAr,),(alkene) > Ni(PR,),(alkene) > Ni(PAr,), > Ni(PR,), 

(d) Ni(PAr,), > Ni(PAr,),(alkene) > МРК.) > Ni(PR,), (alkene) 

Correct order of reactivity of complexes with НСІ is 

(a) IrCl(CO)(PPh,), > IrCI(CO)(PMe,), > IrMe(CO)(PMe.), > IrPh(CO)(PMe,), 
(b) IrCl(CO)(PMe,), > IrCl(CO)(PPh,), > IrMe(CO)(PMe,), > IrPh(CO)(PMe)), 
(с) IrMe(CO)(PMe,), > IrPh(CO)(PMe,), > IrCl(CO)(PMe,), > IrCI(CO)(PPh,), 
(d) IrPh(CO)(PMe,), > IrMe(CO)(PMe,), > IrCl(CO)(PMe,), > IrCl(CO)(PPh,), 
The oxidative — addition reaction is more favourable for the complex containing — 
(a) Ее(0) (b) Со(1) (с) Ni(IL) (d) Fe(II) 


On oxidative addition of О, to Ir(CO)(CI)(PPh,),, the oxidation state and co — ordination number of Ir 
changes, respectively by — 


(a) 1 and з (b) 2 and 2 (с) 3 and 1 (d) 2 and 3 
In oxidative addition reactions alkene, alkynes and O, are the examples of: 

(a) electrophilic substrate 

(b) non-electrophilic substrate 

(c) addition substrate 

(d) intact substrate 
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10. 


11. 


12. 


13. 


14. 


ОРР-(13) / ОМС 


Reactions A апа В are termed as respectively — 


Cl 
| 
1. SnCl, + Со(СО), See аа. 
Cl 
iud 
2. Me,SnCl, + 2NaRe(CO); EE D X о + 2NaCl 
Me 
(a) Insertion, Metathesis (b) Metathesis, insertion 
(c) Oxidative addition, Metathesis (d) Oxidative addition, insertion 


Intact substrates are 

I. oxidative addition substrates 

II. reductive elimination substrates 
Ш. double or triple bond is must 


IV. double or triple bond electronegative 


The correct answer is: ” a 
(a) I and Ш only (b) Ш only , (с) I and IV only (d) I, П and Ш only 


Intact substrates for oxidative addition 

(A) two separate anionic ligands are formed oxidative addition 

(В) only one of the n — bond is broken leaving a — intact 

(C) ligand pricks up two i, from metal becomes dianionic 

(D) electron donating groups оп alkenes e oxidative process 

(a) Only A (b) B and С (c) A and B (d) C and D 

Presence of empty orbitals on the metal centre in order-to perform oxidative addition is generally re- 
quired in 


(A) non — electrophilic substrates (B) electrophilic substrates 

(C) intact substrates (D) All of the above 

(а) A and С (b) B and C (c) A and D (d) C and D 
In oxidative addition of Ir(Co)(PPh,)PPh,Cl by СН ‚Вг, the starting material is 

(а) 18e (b) 16e (с) 17 e (d) 15e 


The product (P) formed in the following reaction is? 

[n° - CpRh (CO),] + CF,CF,I (P) 

(a) cis [(m? - Ср)КЫ(СО) (СЕ,СЕ,)(0] (b) cis [m – Cp)Rh(CO)(CF,CF,)(1)] 

(c) Trans [(n? — Cp)Rh(CO),(CF,CF,)()] (d) Trans [(n? — Cp)Rh(CO)(CF,CF,)(1)] 
Choose the correct order of rate of oxidative addition in following pairs. 

(a) [Rh(PPh,),Cl] > [Rh(PPh,)COCI] ; [Co(dppe),]* > [Ir(dppe),]* 

(b) [Rh(PPh,),Cl] < [Rh(PPh,)COCI] ; [Co(dppe),]* < [Ir(dppe),]* 

(c) [Rh(PPh,),Cl] > [Rh(PPh,)COCI] ; [Co(dppe),]* < [Ir(dppe),]* 

(d) [Rh(PPh,),Cl] < [Rh(PPh,)COCI] ; [Co(dppe),]* > [Ir(dppe),] 
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15. 


16. 


17. 


18. 


19. 


20. 


DPP-(13) / ОМС 


Which of the following compounds will not undergo oxidative addition of methyl iodide. 
(a) Пг(РРһ,),СОСІ) (b) [RhL (CO), |" 

(с) [Q? — Cp), Ti(Me)CI] (d) Both (b) and (c) 

Predict the product (A) formed in the following reaction. 


Gud + PPE); OL. А 
РЕ, 


Pt , oxidative addition on С — С bond 


(d) none of these 

Which one of the following will NOT undergo oxidative addition by methyl iodide? 

(a) [Rh(CO),L} (b) [Ir(PPh,),(CO)CI] (о) [m - CpRh(CO),] (d) [n° - Cp; Ti(Me)Cl] 
The typical electronic configurations of the transition metal centre for oxidative addition 


(a) d? and d* (b) @ and d* (d) а and а (d) d? and а! 

The compound that undergoes oxidative addition reaction in presence of H, is (NET Dec. 2014) 
(а) [Mn(CO),} (b) [Qn — C,H,JTiMeH 

(с) [IrCKCOYPPh,)] «Фе? — С.Н) кен! 


The reaction of phosphorus trichloride with phenyllithium in 1:3 molar ratio yields product *A', which 
on further treatment with methyl iodide produces *B'. The reaction of B with ‘BuLi gives product ‘C’. 
The products A, B and C, respectively, are 


(a) [PPh, ]Cl,[Ph,P=CH, ]I, Ph,P("Bu) (b) PPh,, [Ph,PI]Me, Ph,P(*Bu), 
(c) PPh,, [Ph,PMe]I, Ph,P=CH, (d) (PPh, СІ, [Ph,P=CH, JL, [Ph,P(*Bu)]Li 
ххххх 


ANSWERS 


la 2b За 4c 5а 6b 74 8a 9а 10.b 11а 12.b 
13.d 14с 15.с 16а 174 18с 19с 20с 
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QUANTA CHEMISTRY 


An Institute of Chemical Sciences 


DPP-14 OMC 
IN 


Ph; CO 
Ir 


Identify the product in the reaction between EN and CH,I going at room tempera- 
Cl PPh, 


ture via 5,2 mechanism 


СН» or CH3 CH; 
PhP, | „СО E s E ь >! PORT poo 


(а) — 4r (b) (c) (d) 


| N Ж | < 7 | N / | N 
Cl PPh, Cl PPh, OC PPh, Ph4P Cl 
I CO Cl I 


For the reaction of trans — irx(CO)(PPh,),] (X =F, Cl, Br, I) with O,, correct order of variation 
of rate with X is 

(а) Вг>І>Е>СІ (b)F>Cl>Br>I (c)FeCl=Brz1 (d)I>Br>Cl>F 
Which of the following statement is not true 

(a) For oxidative addition metal should be co — ordinatively unsaturated. 

(b) There should be suitable orbitals available for bond formation 

(c) There should not be bonding electron density on the metal 

(d) Oxidative addition increases on moving down the group. 

The product(s) of the reaction of [IFCI(CO)(PC H,),),] and CHI is /are 

(a) [IrCl(COCH,)I(PPh,), | (b) [IrCl(CO)(CH,)I(PPh,), | 

(c) [Ir(CO)(PPh,),]+CH,Cl (d) [IrCl(CO)(CH,)I(PPh,)]+PPh, 


On oxidative addition of O, to Ir(CO)CI(PPh,),, the oxidation state and coordination number of 
Ir changes, respectively, by 


(a) 1 and 3 (b) 2 and 2 (c) 3 and 1 (d) 2 and 3 

The reaction of Co,(CO), with sodium amalgam followed by methyl iodide leads to formation of 
(а) Me,(CO),Co (b) (MeCO),Co(CO), 

(c) MeCo(CO), (d) MeCo(CO),I 
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DPP-(14) / OMC 


7. 


10. 


11. 


Find rate of reductive elimination in the following complex? 


L „Н 
уры —— РЇ, + Me-H 
L Me 
(D) L=PMe, (II) L = PMe,Ph (Ш) L = PMePh, 
(a) Ш>И>1 (b) HI» I^ II (c) П>Ш 2I (d) None 


Find the rate of reductive elimination 


(а) К = К = СНО ` (Б) К= = ОМе (с) К' = ОМе, К NO, (4) None 
Find the product of reductive eliminatio 


O 


PhMe,P. | Ме A 
и — 
PhMe,P | Me 
Cl 
( Д 
(а) (b) Ме= Ме (c) Me - CI (d) 
"m Me Cl 
Find the product? 
Ph, 
M 
Бы еме Е 
PS 1 
р |^ қ T ar 
Ph, solvent 
X = OAc 
(a) Ме- Me (b Me- X (c) Me- H (d) None 


Find the product of the reaction 


L ,Ph Me,Sn 
Chee GL => PPh, 


Б D 
7 к yo 
GALE Me “CH MeT CN Ph (a) (b) & (c) both 
D D D 
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DPP-(14) / OMC 


12. Which of the following statement is true about reductive elemination? 
(a) A vacant co — ordination site on metal centre is prerequisite 
(b) Cis orientation of the participating ligands is must 
(c) The more electron rich the centre, the more facial is the reaction 
(4) П donor on metals generally accelerate reductive elimination. 


13. Find product A and B in the following reaction respectively. 
(n° -Cp), W(CH,)(H) hv A cx 


(а) m - Cp, W, (n° - Cp,W) (С,Н,) (b) (1° Cp, WH, [(т? - Cp), W(Ph)(H)] 
(c) (т - Cp, W, [m — Cp), W(Ph)(H)] (d) (n? — Ср)(т°Ср) W, (т> — Cp) W(PB(H),) 

14. Consider the following statements 
(1) Reductive elimination, the reverse of oxidative addition decreases both the oxidation state 
and coordination number by two. 
(2) Oxidative coupling, like oxidative addition has oxidation state and co-ordination number 
both increase by two, but two new ligands are involved and a new bond is formed between them. 
(3) The oxidative addition is us oured by strongly donor ligands because these ligand 
stabilize the oxidized state. 


sco, D LINES 65° 
(4) (CO); (а) Ме;О* 2 ^ dmm The product (X) is an example of Schrock 
ху OMe 
р (Х) 
carbene. 


The correct statement is/are 
(a) 1, 2, 3 and 4 (b) 3 and 4 (c) 1, 2 and 3 (d) 4 only 
15. The reductive elimination of Ar — К (coupled product) from A is facile when 


Ph. Ph 
P 
\ -AT 
(А) Ра 
жү 
Ph Ph 
(a) R=CH, (b) R= CH,Ph (c)R=CH,COPh (d)R=CH,CF, 
16. The least probable product from A on reductive elimination is 
% NA Й СН 
< MC а 3 
p CH; 
Ph Ph 
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DPP-(14) / ОМС 


CH; 
CH SCH 
(a) нс 27759 (9) CH, е) нс” 7 7? @ н,с “сн; 


17. In the complex [Pd(L-L)(Me)(Ph)], the bisphosphine(L-L) that does not allow reductive elimi- 
nation of PhMe, is 


MeO С 
(c) MeO Puy (d) 
а O Phy > Ph @ i Ph 
Ph 
18. Consider the following A и 
Ph, 
г. /CHCH; T Phj „СН: 
0 --р/ “OCH; m Е PhP v cs d 
Ph, 2 3 
PPh, 


/ 
Q -Co-CH, +ЊС= СН, 
©) о 
CH, 


The reaction (s) which will NOT produce ethane as a product is/are 

(a)A (b) B (c) € (d) A and C 
19. The oxidative addition and reductive elimination steps are favoured by 

(a) Electron rich metal centres 

(b) Electron deficient metal centers 

(c) Electron deficient and electron rich metal centers respectively 


(d) Electron rich and electron defined metal centers respectively 
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DPP-(14) / ОМС 
20. Predict the relative rates for the following reductive elimination for H, Cl, CH,, OCH, 


LY „Н —____, L,Pt®+CH, 


Pt 
зч 
L CH; 
- «40-4 
3 
(a) C1> H > CH, > OCH, (b) H > C1> OCH, > CH, 
(c) OCH, > CH, > Н > CI (d) CH, > H > Cl > OCH, 


XXX X X 


p" 


ANSWERS 


la 2d 3c 4b 5b бс Та 8c 9а 10.b ll.d 
12.b 13.b 14.c 15.a 16.с 17.4 18.a 19.4 20.a 
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DPP 15 - ОМС 


Find the major product? 


9 СО 
— 
HMPA 
“Ее 
M N 
\ 4 R 
СО 
- © “оф 
О | 
м“ Бех / 
LY d C. pP 
CO R CO 
мы 
О R 
(c) @ (d) None 
‚Не 
Ww УСУ 
CO C—R 
co* / 


Find the order of migratory insertion reaction 
(a) 3d > 4d > 5d (b) 3d > 5d > 4d (c) 5d > 4d > 3d (d) None 
Find the major product of the reaction 


To 
AS 


ON Me 
| zx 
Co 
"d | 7%. ОМ Ме L 
> Ме 
О 
(с) O (4) None 
| 
Co 
OAS 
mT L 


DPP-(15) /OMC 


Find the major product 


Ow MeO,CC=CCO Me 
—— =» 


Et,O 
R 2 
кү “ен Reflux 


(a) Migratory insertion reaction take place (b) ОБ 
\ н 
— Re 
P. 7 CO,Me 


CO,Me 
(c) (а) and (b) both (d) None 
The final product(A) in the following reaction of alkene isomerisation 
CpjZrCKH) + EAM не 
(a) Ре (5) 
i к 
ЖК Zr, 
Фон cy СІ 
(с) Cp, ANS (d) Cp, 7H 
A ДМ“ 
Cp CI Ср 
The final product of [Cp 5Th H(OR)] with CO at —78°C 
(a) O (b) O 
|| || 
(> — C5Me;).(OR)Th-C-H (1? — C5Mes).(OR)Th-C-H 
(c) O (d) 
\ | "I 
(n = C;Me;) Hh -C-OR (n a C;Me;) Hh -C-OR 


Which of the following statement is correct about the reaction, when [Cp Fe]* is added to the given reaction 


| MeFe(Cp)(CO)(PPh,) | + CO———>(MeCO)Fe(Cp)(CO)(PPh; ) 


Cp;Fe* 
(a) Rate of reaction decreases (b) Rate of reaction increases 
(c) Rate of reaction does not affected (d) Cannot predict 


The major product formed in the following reaction is 


Ср Fe(CO), SiMe, >A 


(a) (b) 
Fe e 
ос” “әмме, E d " ме, 
со 
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10. 


11. 


12. 


13. 


(с) (d) 
JEENS | 
ОС н Lg 
EM CO H 
SiMe, CO 
The major product formed in the following reaction is 
MeFe(NO)(CO)3 + CO > A 
(a) [MeC(O)]Fe(NO)(CO)3 (b) [MeN(O)]Fe(CO)4\ 
(с) MeFe(NO)(CO)4 (d) [MnFe(CO) 41-1 
The following reaction [RhI3(CO)9CH5] ә [RhI3(CO)(Solvent)(COCH3)] is 
(a) oxidative addition (b) migratory insertion 
(c) reductive elimination (d) simple addition reaction 


Which of the following statement is incorrect about migratory insertion. 
(a) During migratory insertion there is no change in the formal oxidation state of metal 


(b) If migratory ligand is chiral than the reaction usually proceeds with retention of configuration at that chiral 
carbon 


(c) The bulky ligand coordinated to the metal will enhance the rate of migratory insertion 
(d) none of these 
Find the major product P. 


© CHNO, 
----» Р 


13 
Fe (со 
С 
рға \ Et 
CO 
“Ө х во 
Fe O Fe~_ 
\ N 
PPh» і < PPh» Зсо 
Et 
Bag © 
Et 
"^ Q "Ө 
f F 
Ww S N OS. 
PPh, с. PPhÀ | Сы 
Et 
со 13CO 
© Excess СО ©) z JL 
E | H4C CH, 
On Co 
PPh b> Me dof V [ГЪ 
Me 


The most plausible sequence of mechanistic step for the above reaction is 

(а) (1) loss of PPh (ii) addition of СО(Ш) addition of CO(iv) reductive elimination of acetone (v) addition of 
CO. 

(b) (i) Loss of PPha4(ii) addition of CO (iii) Insertion of CO (iv) addition of excess CO along with reductive 
elemination of acetone. 
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DPP-(15) /ОМС 


(c) (1) Addition of CO (ii) loss PPh (111) insertion of CO (iv) addition of CO (v) loss of PPh4 


(d) (i) Addition of CO (ii) insertion of CO (iii) reductive elimination of acetone (iv) addition of CO (v) loss of 


PPh3. 
14. The major product (Р) formed in the following reaction 
О _NaMn(CO); 80°С 
— A — B 
БС “СІ 
(а) О (b | F5C5 —Mn(CO)s5 
T 
Е; С, ud ca Мп(СО); 
(с) O (а) О 
1 П 
F5C,—C-Mn(CO),4 F5C,—C-Mn(CO)3 
15. Which of the following statement is true about reaction A and B respectively 
Cl 
І 
SnCl, + Со(СО-->- о -Co(CO), 
HMPA 
CpFe(PPh4)(CO)Et — = !?CO(Ph3P)CpFe (COOEt) 
13 CO 
(B) 
(a) Insertion, metathesis (b) Metathesis, insertion 
(c) Insertion, Insertion (d) Oxidative addition , Insertion 
16. The major product in the following reaction is 
КА 
— P 
Oo) СН, 
„Ме 
PPh; H 
” C$ cD 
ora. e PMe E 
н Е н R 
R' Ld 
“Әкеме Y 
PM ж r e 
ез Y R РМе; 2 
к R' 
17. Insertion reactions are usually favoured by: 
(a) Electron rich metal centres (b) Electron deficient metal centres 
(c) Empty d — orbitals on metal atom (d) None of the above 
18. For migratory insertion reaction, what are constant can be extracted from rate data? 
(a) Rate = k,[CO] (b) Rate = К, [RMn(CO)s5][CO] 
(c) Rate = ky [(COR)Mn(CO)4] (d) Rate = k,[RMn(CO)s5] 
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DPP-(15) /OMC 


19. In which direction would you expect a late transition metal hydride to undergo insertion with СН» = CF» to 

give the most stable alkyl product? 

(a) M - CH) - СЕН (b) M - CF; - Me 

(с) HCF; - M - Me (d) Both 1 and 2 will be stabilize the alkyl 
20. Predict the products reaction from the following: 

CpRu(CO)5Me + PPh3 > 
(a) [CpRu(CO)(CO PPh3) (Me)] (b) [CuRu(CO)5(Me)(PPh3)] 
(c) [CpRu(CO)(Me)(PPh3)] (d) [CpRu(CO)(COMe)(PPh3)] 
XXXXX 
ANSWERS 

l.b 2га с 4. с 5. с 6. а 7. b 
8.b 9.a 10. b ll.d 12.B 13.b 14. В 
15.6 16.а 17.В 18.4 19.b 20. d 
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DPP 16 — OMC 


1. Predict the products reaction from the following: 

Mn(CO)s5CF3 + СО > 

(а) [Mn(CO)s(CF3)CO] (b) [Mn(CO)5(CF3CO)] 

(с) [Mn(CO)4(CF3)CO] (а) No reaction 
2. The product expected from the reaction between [MnMe(CO)s] and PPh; is- 

(a) trans — [Mn(Me)PPh3(CO)s] (b) trans - [Mn(MeCO)(PPh3)(CO)4] 

(c) cis - [Mn(MeCO)(PPh3)(CO)4] (d) cis - [Mn(MeCO)(PPh3(CO)>] 
3. The product of the reaction between CH3Mn(CO)s and "co is — 

(a) (CH3CO)Mn(CO)s (b) (° CH;CO)Mn(CO); 

(c) (CH:CO)Mn( COXCO) (d) CH3Mn(CO)4 
4. The major product (P) in the above reaction 

CH3NO; 
[СрЕе(СО)(РРҺ;)(Е) ту”) 
(а) (b) [CpFe(CO)(“CO)(PPh3)(Et)] + РРЬз 


О 
[CpFe( - Et COYPPh;)] 
(c) jl (d) [CpFe(*CO)(PPh,)(Et)] + CO 
[CpFe(* Er (COYPPh;) 
Directions (Q. 5 to 6): 
Migratory insertion reactions are those in which a cisoidal anionic and neutral ligands on the metal complex 
couples together to generate new coordinated anionic ligands. There is no change in oxidation state of d — 
electron count of metal centre and overall electron count on metal decreased by 2e. 


Э: CO and alkyl migratory insertion reactions are also called 
(a) substitution reactions (b) formyl reactions 
(c) carbonylation reactions (d) addition elimination reactions 
6. Insertion reactions is usually favoured by 
(a) electron rich metal centres (b) electron deficient metal centres 
(c) empty d — orbitals on metal atoms (d) None of the above 
7. What is the product formed in the given reaction 
„= + Metal -H ? 
H H 
(a) СН» — CH;-M (b) НС — CH) 
Metal 
(c) НС--СН (4) Мопе 


DPP-(16) /OMC 


8. Reactions A and B are, termed as respectively. 
cl 
(A) | 
SnCl, + Co (CO), ——— (СОМСо-5а-Со(ОС) 
СІ 
Ме 
(В) | 


MejSnCl; + 2NaRe(CO); —+ epee aes + 2NaCl 
Me 


(a) Insertion, Metathesis (b  Metathesis, insertion 
(c) Oxidative, addition, metathesis (d) Oxidative addition, insertion 
9. The reaction, [(CO)sMn(Me)] + CO -> [(СО)5 Mn{C(O)Me}] is an example for 
(a) oxidative addition (b) electrophilic substitution 
(c) nucleophilic substitution (d) migratory insertion 
10. For the following reaction, 
(Q) .«— Q 
„Ее. 13 „Ее ZO 
oc^ CH3 oc^[. с 
oc ce жй 


the structure of the intermediate is 


(a) Q (b) 
P 


13 „Ее 
ос” | Veg, 


OC CO 


(c) Q (d) 


„ е ZO 
oc / E 


OC 
CH, 


11. Decarbonylation reaction of [cis — (CH3CO)Mn( COXCO),]yields X, Y and Z where X = [(CH3)Mn(CO)s]; 
Yz [cis-(CH3)Mn( CO)CO,]; [Z = trans — (CH3)Mn( СОСО. The molar ratio of the products (X : Y : Z) 


in this reaction is 


(а) 1:1:1 (6) 1:2:1 (c) 1:1:2 (d)2:1:1 
12. The product formed in the reaction of MeMn(CO)s with "co 18 
(а) (Ме CO) Mn»(CO)s (b) (MeCO)Mn(CO)s 
(c) (MeCO)Mn(CO).(" CO) (d) (Месо) Мъ(СО) (СО) 
13. Find the product of the given reaction 
РР сч А 
Rh — 
Ph;P М" 
(а) МХМ (b) мж” 
(c) СӨН» (d) (a) and (b) 


14. Find the product? 
CH 2 CH 3 
! L 
Ph;MeP-Pd—PMePh, -- 


(а) CH? = СН; (b) СНз – СН» 
(c) CH; — CH; CH = CH; (d) (a) and (b) 
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15. 


16. 


17. 


18. 


19. 


20. 


Find the product? 


(a) н Ж (b) co, у???» 


ма 


ut rA 


(c) None (d) Both 
The most unstable species among the following is 
(a) Ti(CoHs)4 (b) Ti(CH2Ph)4 (c) Pb(CH3)4 (d) Pb(C2Hs)a 
Ru(C?H5)CI(PPh3), is stable only under a pressure of ethene because 
(a) itis a 16 — electron complex 
(b) it forms 18 electron adduct with ethene 
(c) one of the decomposition product is ethene 
(d) it prevents B — elimination of ethane 
Which one of the following does not favour stabilization of metal — carbon bond? 
(a) Chelation (b) Increased coordinate number 
(c) p — elimination (d) Presence of x — acid ligands on the metal 
What about V(CH2SiMe3)3 and Mn(CH2CMes)3 is true? 
(a) Both are highly unstable organometallic compounds 
(b) Both are stable organometallic compounds due to chelation 
(c) Both are stable organometallic compounds due absence of В — elimination 
(d) Metal neopentyls and trimethylsilylmethyles are stabilised due to the presence of p — elimination 
The mechanistic step for the above given reaction is: 


PhP Fe ^ A Fe—H 
СО PPh; 


- 


OC 


(a) Ligand dissociations, В — Н transfer, ligand substitution 
(b) B — Н transfer, ligand substitution, ligand dissociation 
(c) Ligand dissociation, ligand substitution, В — Н transfer 
(d) It is difficult to say what happen. 

XXXXX 


ANSWERS 


l.d 
8.a 
15.a 


2.с 3. с 4. а 5. с 6. b 7.a 
9а 10. b 11.6 12. с 13.а 14. а 
16.а 17.а 18. с 19. с 20. с 
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DPP 17 – ОМС 


The most common pathway by which M—Et group (М = transition metal) decompose under anaerobic conditions 
is, 

(а) a — Н abstraction to given carbenes 

(b) B — Н abstraction to give olefin and М – Н 

(c) Facile generation of alkyl cations that react with water 

(d) Formation of alkyl radicals that react with oxygen (a diradical) 


Identify the order according to increasing stability of the following organometallic compounds, ТіМед, 
Ti(CH2Ph), TiG-Pr)4 and TiEts. 


(Me = methyl, Ph = phenyl, i-Pr = isopropyl, Et = ethyl) 
(а) Ti(CH2Ph)4 < Ti(i-Pr) < ТЕ < TiMea 
(b) TiEts < TiMe; < Ti(i-Pr), < Ti(CH2Ph)4 
(c) Ti(i-Pr), < TiEts < ТіМел < Ti(CH2Ph)4 
(d) TiMe; < ТЕЦ < Ti(i-Pr), < Ti(CH2Ph)4 


The В — hydrogen elimination will be facile in 


(a) м7 NES 


The following statements are given regarding the agnostic interaction СНЕ observed in [Ir(Ph3P)3Cl]. 


(A) Up-field shift of C — H proton 'H NMR spectrum 

(B) Increased acid character of C - H 

(B) ус—н in IR spectrum shifts to higher wavenumber 

The correct answer is/are 

(a) А and C (b) B and C (c) А and B (d) C only 
The following transformation 


Ф- ФІ 


жы Rh VP 
R,P CH,CH, RP ү УА 
н БС 
is an example of 
(a) oxidative addition 
(b) insertion 
(c) B — hydride elimination 


(d) reductive elimination 


DPP-(17) /OMC 


10. 


Product A in the following reaction is 


пы. = 


й | CD3H+A 
Co Co. ын 
ео | “ер, s b 
CD, H 
H 
(a) D3C- CD, (b рс Ср; 
(с) CD, (d НС-СІ; 


For the following reaction, correct statement(s) is/are 


нос 
РВ.Р сі А | Ж 
к ——— Ir— PPh, 
> decalin | 
Ph,P PPh, / 
PPh, 
Р 
Ph, 


а) ар 
(A) Oxidation state of iridium increases from I to III 
(B) It is B — hydride elimination reaction 
(С) I and П both are diamagnetic 
(D) It is migratory insertion reaction 
The correct answer is 


(a) A only (b) A and C (c) C and D (d) B, C and D 
The correct order of thermal stability for the given compounds is 
(a) TiMe, > Ti(CH2CMe3)4 > TiEt (b) TiEts > T1i(CH2CMe3)4 > TiMe4 
(c) TiMeg > TIET; > Ti(CH2CMes)4 (d) Т(СН>СМез)4 > TiMe, > TiEt 
Among the given platinum (II) complexes, the one that is thermally the most stable is 
(а) РЫР, XCH;C(CH3 (b) PhP,  Ņ 
7, ж ” ж 
Pt Pt 
№ 7 
Ph,P CH,C(CH,), Ph,P 
(c) РЫР, CH,CH,CH,CH (d) H 
3 „ SS DE) Ан CLER Z 
Pt РЫР, ох 
AN 26 
Ph;P CH,CH,CH,CH, Ж 
PhP AN 
H 


The bond angle (Ti — C — C) in the crystal structure of 


{ (CH,)P(CH,),P(CH3)5}CLTi ee 
86? 


он, 
H 
is severely distorted due to 
(a) hydrogen bonding interaction (b) agostic interaction 
(c) steric bulk of the phosphine ligand (d) higher formal charge on metal 


The following reaction is: 


Mn, (СО) + Br, 2 2MnBr(CO), 


(a) reductive elimination (b) addition (c) insertion (d) oxidative addition 
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11 


12. 


13. 


The following reaction is example of 


R 
(a) Oxidative addition (b) Oxidative coupling 
(c) Migratory insertion (d) Reductive elimination 


Among the given structure some are possible intermediate for the cyclotrimerization reaction given in the 
scheme-I. Select the right structures and arrange them in correct sequence in which the reaction mechanism in 
most likely to proceed. 


Scheme-I: 
SM 
^^ __ CpCo(COD) 2 N 
Se C—N — aoe | 
= = 
R 
Intermediates: 


(а) E (b) 
T. Co Cp 
(c) фо (4) 
Co Cp 
ый 
©) 2 ED (f P 
NC БУ, 
N I 


Cp 


The correct order, sequence are 
(aC > ADF (DE—DA-C 
(СА В Ср ЕЕ (dF— ЕУ Ср 


The following reaction 


Cp. fl CH,-I 
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(a) CH (b) сн, 


3 
Cpg Ко | va 
Ti Cp Ti 
и 
ЄР | p^ | 272 
І І 
(с) сн, (4) none of these 
cp, | 
„Ti Me 
cp | 
I 
14. Which of the following give fast oxidative addition reaction with CH3-I. 
(a) Ir(dppe)(CO)CI (b) Ir(dmpe)(CO)CI (c) a and b (d) None of the above 
15. Two moles of М(СО)4 reacted with two moles of allylchloride with copious evolution of a colourless gas to 


give a new compound which gave 16 electron count, IR spectra of new compound did not show any bounds in 
the range of 1650 — 2200 cm"! while chemical analysis after decomposition indicated presence of chlorine 


M-M bonds are not present in the new molecules. 


(a) CI (b) O 
Cx 54 
/ ‘ | 
E. Cx м) 
С 
О 
9 AN € ж, AL Ay 
y жа | A 
Ny 
ххххх 
ANSWERS 
1.b 2.с 3. а 4.c 5.с 6. b 
8.c 9. b 10. d 11.6 12.а 13.4 


15. а 
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Hints & Solutions 


10. 


11. 


12. 


13. 


14. 


15. 


Вг 


ОС СО ОС СО 
\/ \ Fe +Br, E 
OC Mn Mn CO —~ 2 OC~Mn—CO 
/ \ АХ 4 
ОС СО OC 
ОС СО СО 


it is example of oxidative addition reaction. 

Correct option is (d) 

This is example of oxidative Coupling reaction. Because coupling take place in between metal and 
alkyne group. 

Correct option is (b) 


\ 
AA — 1- Ж 
Co Cp --” (бб=Ср > Со \ 
Ж > ZA N R 
< a 
P 
N 
=> б м 
CR 
NC с 
Co 
Cp 


Correct option is (a) 
Option (d) is correct because Ti is present in highest oxidation state (+4). and in higher oxidation state system 
oxidative addition is not possible. 


Correct option is (d) 
Ir(dmpe)(CO)CI gives fast oxidative addition reaction because dmpe is better donar than dppe. 


y 
Cx мә) 
CI 


рег metal = 10+3+3= 16e 


Correct option is (a) 
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DPP 18 — OMC 


Which of the following statement is true about the product (P) 

(a) The oxidation state of ‘Mn’ is increased by one unit in the product. 
(b) Conversion of h'-allyl ligand into h?-propene. 

(c) Conversion of 1!-allyl ligand into n?-allyl ligand 

(d) Metal is oxidized. 

The following reaction is 


CH, 
2н. 
RS “а Ps ТАС ye 


Р, Р, Р, Р, 
/ А \ A A N 
R М ../ R R М cd R 
I 
(a) Oxidative addition (b) Migratory insertion 
(c) b-elimination (d) Reductive elimination 
PPh, 
9 20°C 0 
Rh Rh 
ос” СО ос” PPh 


The mechanism involved in above synthetic transformation is 

(a) Dissociation of phosphine followed by addition of phosphine 

(b) Addition of phosphine followed by dissociation of CO 

(c) Addition of phosphine, slippage of hapticity from n° — n°, followed by dissociation of CO. 

(d) Slippage of haptacity n^ — n°, addition of phosphine dissociation of CO followed by conversion of 
тэт 

Product of the following reaction 


Ph, 


Py 
„Р +CH, —- 


P 
Ph, 
(a) Ph, (b) Ph, 
Py P H Р. 
[ pty ‚Ре CH, 
CH, Р 
Ph, Ph, 
(c) a and b (d) none of these 


Oxidative addition of О» to Ir(CO)CI(PPh3)9, the oxidation state and coordination number of Ir changes 
respectively by: 
(a) 1 and 3 (b) 2 and 2 (c) 3 and 1 (d) 2 and 3 


DPP-(18) / ОМС 


6. Which one of the following will not undergo oxidative addition by methyl iodide? 
(a) ІЕЮ(СО)ЫТ (b) (РРЬз)›(СО)СП (c) [h-CpRh(CO);] (d) [h°-Cp2Ti(Me)CI] 
7. Compound that undergoes oxidative addition reaction in presence of H» is 
(а) |Ма(СО)Г (b) [(h°-CsHs)Mo(CO)3] 
(c) [IICI(CO)(PPh3);] (d) [(h°-CsHs)2ReH] 
РыР, „СО 
MN 
8. Identify the product in the reaction between ©! РР and СНЫ going at room temperature via 552 
mechanism. 
(a) CH; (b) CH, 
РР. | „СО РЫР | 41 
/ P / Ж PPh 
PPh, 3 
(c) CH; (d) CH; 
Ph;P-.. | n. PhP | ge 
r Г 
ЖҰ” Pm. 
ос“ | PPh; php’ | © 
Cl І 
9. Which of the following statement is not true 


(a) For oxidative addition metal should be co-coordinatively unsaturated. 
(b) There should be suitable orbitals available for bond formation. 

(c) There should not be bonding electron density on the metal. 

(d) oxidative addition increases on moving down the group. 


10. The reductive reaction is especially efficient for intermediate oxidation states of which d-electron metals. 
(a) d?, 4° (b) d$, 4° (c) d$, d? (ааа 
11. What change occur in the oxidation state of metal during the reaction. 
(a) Increases by 2 (b) Reduces by 2 (c) Increases by 1 (d) Reduces by 1 
12. What is the geometry of an intermediate formed when octahedral d° complex undergo reductive elimination. 
(a) Trigonal bipyramidal (b) Square pyramidal 
(c) Distorted trigonal bipyramidal (d) Square planar 
13. After reductive elimination the species formed is of which shape and co-oridination number. 
(a) T-shaped, 3-co-ordination (b) Square planar, 4-co-ordination 
(c) TBP, 5-co-ordination (d) Octahedral, 6-co-ordination 
14. After reductive elimination of 6-coordinate 4° species goes then the reverse reaction of it will be 
(a) Oxidative addition (b) Migratory insertion 
(c) b-hydride elimination (d) None of these 
15 The p-acceptor ligands attached to metal will affects the rate of reductive elimination as 


(a) Enhance the rate (b) decreases the rate (c) Remains constant (d) Cannot predicted 


XXXXX 

ANSWERS 
l.b 2. а 3. d 4.a 5. b 6.d TE 
8.a 9.a 10. b 11.b 12.а 13. a 14. a 


15.a 
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11. 
12. 


13. 
14. 


15 


it is example of oxidative addition reaction. Because Au is oxidised when СНЗІ is added. 
Correct option is (a) 


Жа. 


ос СО OC со Ph,P со СО Ph 
16 9 OC PPh, 


Correct option is (d) 
It is example of oxidative addition reaction. Because platinum is oxidised after addition of CH4 


2 . Correct option is (a) 
There is change in oxidation state = 2 and coordination number = 2 


О 
СІ | De 
| о, 
лл 7 РР Ir PPh, 
СО ОС 
С1 Correct option is (b) 
Option (d) is not give oxidative addition because it is in higher oxidation state. 
Ti 
жы 
Ср СІ 


[IrCI(CO)(PPh3);] is a 16e? complex called as Vaska complex. Only show oxidative addition in presence of Н». 
In these H» is non polar which take place cis addition. 


ca г H 
РР 17 
Ph;P—Ir—PPh; + Hy ——3- Ir.. 
| | Ph р“ | " 
CO 34 co 
16 stable complex 182 stable complex 
CH; 
РЬ.Р: | co 
РЫА ,CO СН, (Polar) РИ 
` — > Ir 
a^ 2 / | `ррһ 
PPh, SN" and сі | 3 
anti addition Correct option is (a) 


Option (a) is not true. 

Efficient for d? metals Ni(II), Pd(II) and Au(III) and d metals Pt (IV), Pd(IV), Ir(III), ЕҺ(Ш). 

The formal oxidation state of the metal is reduced by two units in the reaction. 

Generate a 5-coordinate intermediate, a much more reactive species than the starting 6-co-oridination complex. 


H H 
CI ln, | NS L L CI Mn, | ж L 


Rh 
I” | YR I” YR 


After reductive elimination, a T-shaped 3-coordinate species is formed. 
Reductive elimination is the reverse of oxidative elimination vice-versa. 


If reductive elimination of 6-co-ord. df species goes then the reverse reaction, oxidative addition of 4 co-ord. а 
species is also expected to go. 


The л-ассеріог ligands attached to metal will enhance the rate of reductive elimination reaction. 
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DPP 19 — ОМС 


The rate of reductive elimination follows the order. 


(a) C- C^ H- H^ С-Н (b) С-Н>Н-Н>С-С 

(c) С-Н>С-С>Н-Н (д) С-С>С-Н>Н-Н 

Іп reductive elimination reaction 

(a) Enthalpy increases (b) Entropy decreases 

(c) Entropy increases (d) Enthalpy decreases 

Which row transition metal undergo reductive elimination faster. 

(a) First row transition metals (b) Second row transition metals 
(c) Third row transition metals (d) All are equal 


Write the possible intermediate in the following transformation 


Cp SiH;Ph 
Жж Ф Рһ5іН,-- 
Ср СІ 
(а) Н (b) H 
Cp: HfL | ^ SiH5Ph 
H EP Н. 
SiH,Ph 
CI 2 
(с) Н (d) H 
7 1 
SiH,Ph 
H 2 
Which опе of the following compounds will be most likely to undergo reductive elimination of ethanol. 
+ 
CH; NCMe PMe | 
| МезРи, | CH; | (OMe);Py, | Me © MeCN, | ACH; 
(i) мер” “со (i) м” | PMO), (іш) мер” | “сн, 
со NCMe E 4 
(a) (i) (b) (1) (c) (ш) (d) All of these 
The rarity of reductive eliminations is from which d-electron metal. 
(a) d$ (b) d? (c) d* (d) d? 
Product of the given reaction will be 
IrH,C(COYPPh), һу, 
(a) IrCl(CO) (PPh3)2 (b) [IrH2CI(CO)]- 
(c) [IrH(cl) (CO) (PPh3;]- (d) [IrCI(CO) (РРЬз)] * 


Reductive elimination, the last step in many catalytic cycle such as hydrogenation is to form. 
(a) C - € bond (b) С-Н bond (c) C - X bond (d) None of these 


DPP-(19) / ОМС 


9. What will be the change in oxidation state in migratory insertion reaction? 
(a) 2 unit up (b) 2 unit down (c) No change (d) 1 unit up. 
10. What will be the ratio of products in CO migration (No "CO, cis, trans) respectively. 
(a) 1:2:1 (6) 1:3:0 (c) 1: 1:1 (d)1:0:3 
11. Name of the given reaction is- 
CO CO CO CO о 
| S = Д 
СО Мп — CH; + 50, — СО Мп 5-СН 
+ 3 2 | Y 3 
OC со OC со O 
(a) Migration (b) 1, 1 insertion (c) 1, 2 insertion (d) oxidation addition 
12. What will be the change in the Co-ordination number of the metal in abstraction reaction. 
(a) 2 units up (b) 2 units down (c) no change (d) 1 unit up 
13. What will be the product of the given reaction having a-abstraction. 
co у... Me,SiOSO,CF, 
Te — [ae (A) 
PPh, CH, 
(a) T + (b) CO HCO, H 
ТА (e 
vins Oe PPh; H H 
PPh, СН; 
© О) co H 
ОСН ] / 
Oe / s - Бе CL 
M EA | 
Fe C “сн; PPh, СН» 
PPh, 
14. What will be the product of the given reaction 
(n° - С.Н.) Mo (CO),[C(= О)СН,] > 
(a) ()-CsHs)Mo (CO); CH; + CO (b) (n°-CsHs)Mo (CO), СН; 
(с) (-CsHs)Mo (СО) CH; + 2CO (d) None of these 
15. B-hydrogen elimination is the reverse reaction of which reaction? 
(a) Oxidation addition (b) Alkene insertion (c) Reductive elimination (d) None of these 
XXXXX 
ANSWERS 
l.b 2C 3. à 4. b x) [е 6. b 7.а 
8.b 9.с 10. b 11.6 12. c 13.a 14.a 
15.6 
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Hints & Solutions 


10. 


The correct option will be (c). 

First row > Second row > Third row 

This is due to the bond strength, the metal-ligand bonds in first row complexes being weaker than second and 
third row metals. 

The cis addition of PhSiH3 forms the intermediate which then undergoes reductive elimination of 
PhH2SiSiH2Ph. 


| H 7 
HfCp p d SiH;Ph PhSiH; Hf ci SiH;Ph reductive elimination 
2 —— ; ————————— 
25- СІ Oxidative “Ы SiH,Ph 
addition Cl - 


intermediate 
"s H six 
Ср›Н + PhH,SiSiH,Ph 
Cl 


(1) is an unstable complex having 15е 

(ii) the eliminating groups are trans to each other. 

(iii) O.S 15 =х-3 +1 

x=+1+3 

x=4 

O.S is РЕ“ and the metal is highly deficient, groups are cis to each other and also obey 18 е rule. 


Reductive eliminations from d? early metal centers to form products containing metals possessing d? electron 
configuration are less common. 


CO 
IrH,CKCO) (PPh), = >” IH,CKPPh), -H», БСҚ(СОУРРҺ), 47CO [иСКРРЬ,).] 


— 


There is no change in oxidation state of metal in migratory insertion reaction. 
Correct option is (c) 


The CO migration, as a result gives 25% of the product without "CO label and 7546 of the product with labelled 
3СО cis to the alkyl group. 


Ға S 
Loss of (1)—Mn— C- CH, > —Mn — CH, (No "CO) 
4| м 
Boo o KCN 
| II КУ | 
Loss of (2)-Mn—C~CH, — —Mn CH, (cis) 
13 i 4 | | + І 
С 2 
| МСО II 
g C—CH, 
co Всо 0 Зсо 
д Q FS ll | 


Loss of (3)--Мп---С-СН, > —Mn- CH; (cis) 
+ А + i 


13 13 
CO. О СО 
n FS dg DS 
Loss of (Mr CCH, > — Ми СН, (cis) 
| à + li 


CO 


"Correct option is (b) 
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11. 


12. 


13. 


14. 


15. 


The given reaction is 1, 1 insertion indicating that both bonds to the inserted molecule are made to the same 
atom in that molecule. In this reaction both Mn and СНз are bonded to the sulfur of the inserted 502. 
Correct option is (b) 


Abstraction reactions are elimination reactions in which the Co-ordination number of the metal does not change. 
In general, they involve removal of a substituent from a ligand, often by the action of an external reagent, such 
a Lewis acid. Correct option is (c) 


+ 
CO OCH, : CO Ж 
| І Me,SiOSO,CF, lee 
"Fe CH м MEE Cy 
PPh3CH, 
a-OCH , removed by the levis acid 


Correct option is (a) 


СО о СО б СО 
Қан А | i | T8 
жо "00 ым CO+ Ne 0 

СО СО СО 


Dissociation of CO and methyl migration. 

Correct option is (a) 

B-hydrogen elimination is the reverse reaction of the alkene insertion. 
Correct option is (b) 
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